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combine 


refine 4 4 specialized Polarizing Microscopes 
for advanced research, laboratory and student 
precision 


DIALUX-POL ... the world’s most advanced universal polarizing research microscope. A choice 
- of more than 100 optional interchangeable components permits almost infinitely varied 
and limitless combinations for precision measurement, examination and photomicrography that require 

rizing techniques. Features a built-in light source and matching condenser system. Adapts 


versatility mites tec: mieten ton 


Exclusive Optional Features: conoscopic observation with binocular body » single-knob coarse 
and fine adjustment « monocular tube with iris diaphragm for small crystal identification 
« combination FS tube for photography » vertical illuminator for ore microscopy « choice of 
polarizing filters or calcite prisms. 


ORTHOLUX-POL . . . world’s widest range universal research microscope for all types of micros- 
copy in addition to polarizing features. Built-in system for incident and transmitted illumina- 
tion, including incident phase contrast. 

LABOLUX-POL . . . laboratory and semi-research polarizing microscope with built-in transmitted 
illumination and provisions for work in incident light. 


ak : SM-POL.. . student polarizing microscope or chemical microscope for general applications in 

L transmitted polarized light. 

f ARISTOPHOT PHOTOGRAPHIC UNIT ...supplements Leitz polarizing microscopes for photo- 
micrography, macrophotography and low-power surveys with incident or transmitted light. 
Mirror reflex system for 3% x 4% (9 x 12cm), 4 x 5 or Polaroid; also adapts to Leica 35mm. 
Yours for the asking... FREE— Complete 62-Page Manual of Leitz specialized polarizing 
microscopes, accessories and photomicrography units. Includes detailed bibliography on 

all applications. Dept. GT-10 saaes 
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Cooperation of Society Secretaries in supplying 


meeting notices for GEOTIMES calendar is re- 
quested. 


Oct. {oe days) 1961—SYMPOSIUM ON THE 
FORMATION OF IGNIMBRITES, HYALO- 
CLASTITES AND RELATED DEPOSITS, 
Catania, Sicily. Write: Prof. A. Rittmann, 
Pres., Internat. Assoc. of Volcanology, c/o Dept. 
of Vol y, Cat: Univ., Catania, Sicily. 


Oct. 2-3, 1961—AIME & CIMM: Joint Meeting, 
Ind. Minerals, Ottawa, Ont., Canada 


Oct. 2-7, 1961— UNESCO-WMO SYMPOSIUM 
ON CHANGES OF CLIMATE, with special 
reference to the Arid Zones, FAO Headquar- 
ters, Rome. Write: UNESCO, Dept. of Nat. Sci. 


Oct. 4-6, 1961—ASP: Semi-annual Convention, 
New York City 


Oct. 8-11, 1961—AIME: Soc. of Petr. Engrs., 
Fall meeting, Dallas, Texas. 


Oct. 9-10, = Basic Science Division, 
Schenectady, N. 


Oct. 9-12, 1961 — SYMPOSIUM ON RECENT 
DEVELOPMENTS IN RESEARCH METH- 
ODS AND INSTRUMENTATION, Nat. Inst. 
of Health, Bethesda, Md. Write: James B 
Davis, N.I.H., Bethesda 14, Md. 


Oct. 13-15, 1961—CALIF. ASSOC. ENGR. GE- 
OLOGISTS, 4th Ann. Meeting, Hotel Sena- 
tor, Sacramento, Calif. Papers, 1 Symposium, 
Field trip, 1 day each. Write: W. W. Peak, 
P. O. Box 4164, Sacramento 21, Calif. 


Oct. 13-20, 1961—INTERNAT. ASSOC. OF SCI- 
ENTIFIC HYDROLOGY, symposium on Meth- 
ods of Evaluating resources of Underground 
Water with Emphasis on Arid Zone Problems, 
Athens. Write: the Assoc., 61, rue des Ronces, 
Gentbrugge, Belgium. 


*Oct. 14-18, 1961—NATIONAL CLAY CONF., 
Univ. of Texas, Austin. Field trip Oct. 14 to 
bentonite localities of Texas Gulf Coast and 
vermiculite field trip Oct. 15. Write: E. Joseph 
Weiss're program or papers and Stephen E. 
Clabaugh re field trips, both at Univ. of Texas. 


Oct. 16-18, 1961—TENTH NAT’L. CLAY MIN- 
ERALS CONF., Univ. of Texas campus, Aus- 
tin. Field trips Oct. 14, 15. Write: E. C. 
Jonas, Chrmn. Local Comm., Univ. of Texas. 


Oct. 16-20, 1961—AMER. SOC. OF CIVIL EN- 
GINEERS, Ann. Convention, New York City 


Oct. 18-20, 1961—OPTICAL = OF AMER., 
Ann. Meeting, Los Angeles, Calif. 


Oct. 18-21, 1961—AAPG: Mid-Cont. Regional 
meeting, Amarillo, Texas. 


Oct. 25-27, 1961—GULF COAST ASSOC. OF 
GEOL. SOC’s., meeting, Granada Hotel, San 
Antonio, Tex. 


Oct. 80-Nov. 1, 1961—SOC. OF RHEOLOGY, 
82nd Ann. Meeting, Madison, Wisc. 


Oct. 30-Nov. 1, 1961—SVP: Ann. Meeting, Chi- 
cago Nat. Hist. Mus., Chicago. 


Oct. or Nov. 1961—INTERNAT. MINING 
CONVENTION, El Paso, Texas. Write: M. 
Hopper, 310 San Francisco St., El Paso. 


*Nov. 1-8, 1961—SOUTHWESTERN FED. OF 
GEOL. SOC’S., Ann. Meeting. El Paso, Tex. 
Trip into northern Chihuahua, Mex. to study 
geol. of the area. Write: Texas Western Coll., 
Geol. Dept., El Paso. 


Nov. 2-8, 1961—AIME: Soc. of Petr. Engrs., 
82nd Ann. California regional meeting, Los 
Angeles, Calif. 
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*Nov. 2-4. 1961—GSA: Ann. Meeting, Cincinnati, 
Ohio. Nine trips through area around Cin- 
einnati to study Paleozoic stratig. and struct.; 
Write: Ralph J. Bernhagen, Ohio Geol. Surv., 
Ohio State Univ., Columbus 10. re trips. 
Guidebooks. 


Nov. 2-4, 1961—SEcG, MSA, PALEO. SOC. 
GEOCHEM. SOC., meeting jointly with GSA, 
Cincinnati, Ohio 


Nov. 5-9. 1961—SEGp: 31st Ann. Internat. 
—— Hilton Hotel, Denver, Colo. Write: 
. C. Holmer, 516 Acoma St., Denver 4, Colo. 


Nov. 8-11, 1961—AMER. METEOR. SOC., 4th 
Conf. on Applied Meteorology, Atlanta, Ga. 


Nov. 9-11, 1961—15th Canadian Soil Mechanics 
Conf., Montreal, Que., Canada 


Nov. 18-15, 1961—A.P.I.: Ann. Meeting, Chicago. 


Nov. 15-17, 1961—EASTERN ANALYTICAL 
SYMPOSIUM, Hotel Statler Hilton, New York 
ity. 


*Dec. 7-9, 1961—NAGT, Texas Sect., & Texas 
Acad. of Sci., Joint Ann. Meetings, and half 
day trip through Gulf Coastal area on Dec. 9. 
Write: J. W. Dixon, Dept. Geol., Baylor 
Univ., Waco, Texas. 


Dec. 26-31, 1961—AAAS: Ann. Meeting, Denver, 
Colorado. 


1962 


Jan. 8-12, 1962 — HIGHWAY RESEARCH 
BOARD, Ann. Meeting, Sheraton-Park Hotel, 
Washington, D.C. 


Jan. 15-17, 1962—AIME: Minnesota Sect., Ann. 
Meeting joint with 23rd Ann. Mining Sym- 
posium, Hotel Duluth, Duluth, Minn. 


Feb. 7-9, 1962—CANADIAN INST. OF SURV. 
& PHOTOGRAM., Ann. Meeting, Ottawa, 
Ont., Canada. 


Feb. 18-22, 1962—AIME; Ann. Meeting, New 
York City. 


Mar. 11-17, 1962—ACSM-ASP: Ann. Meeting, 
Shoreham Hotel, Washington, D. C. 


Mar. 15-16, 1962—SEGp joint with Fort Worth 
Geol. Soc., 15th Ann. Midwestern Exploration 
Meeting, Hotel Texas, Fort Worth 


i 15-17, 1962—OPTICAL SOC. OF AMER- 
CA, Meeting, Washington, D. C. 


Mar. 20-29, 1962—AMER. CHEM. SOC.: 14lst 
Meeting, Washington, D. C. 


Mar. 26-29, 1962—AAPG-SEPM: 47th Ann. Meet- 
ing, Civic Auditorium hdqtrs., Hdqtrs. Hotel, 
Fairmont Hotel, San Francisco, Calif. 


April 13-14, 1962—IOWA ACAD. OF SCI., Ann. 
Meeting. ‘Write: Paul F. Romberg, Iowa State 
Univ., Ames, Iowa. 


*April 16-21, gy Fyn MINERALOGI- 
CAL ASSOC., rd Congress, Washington, D.C. 
Field trips Apel 14-16 & 21-28. Write: Miss 
Marjorie Hooker, U. 8S. Geological Survey, 
Washington 25, D.C 


April 22-25, 1962—ASSOC. OF AMER. GEOG- 
— 58th Ann. Meeting, Miami Beach, 
orida 


April 23-25, 1962—-AAPG: Rocky Mountain Sect., 
Salt Lake City, Utah. 


April 28-25, 1962—CIM: Annual General Meet- 
ing, Chateau Laurier, Ottawa, Ont., Canada. 


April 23-28, 1962—INTERNAT. CONF. ON 
PALYNOLOGY, Tucson, Ariz. Write: Palyn. 
Conf. Planning Comm., Geochronology Labs., 
Univ. of Arizona, Tucson. 





April 25-28, 1962—AGU: 48rd Ann. Meeting. 


Washington, D. C 


*April 26-May 3, 1962 — JUBILEE CONVEN- 
oO Royal ‘Geol. & Mining Soc. of the 
Netherlands and Geol. Survey of the Nether- 
lands, The Hague. Theme: Geology and Mining 
in the Netherlands. Field trips May 2 and 3. 
Write: Secretariat of the Jubilee Convention, 
14, Burgemeester de Monchyplein, The Hague. 


April 29-May 3, —— 64th Ann. Meet- 
ing, New York C 


May 2-4, 1962—COUNCIL OF ENGINEERING 
SOCIETY SECRETARIES, Royal York Hotel, 
Toronto, Ont., Canada. 


May 3-5, 1962—5th ROCK MECHANICS SYM- 
POSIUM, mining depts. Colo. School of Mines 
& Missouri School of Mines & Metallurgy 
sponsoring, Univ. of Minnesota, Minneapolis. 


May 7-8, 1962—AIME: Soc. of Petroleum Engrs., 
5th Biennial Secondary Recovery Symposium, 
Wichita Falls, Texas. 


May = INTERNAT. HYDROGRAPHIC 
CON Monte Carlo, Monaco. Write: Inter- 
=, Tiyan Bur., Quai des Etats-Unis, Monte 
Carlo. 


May 24-25, 1962— AIME: Soc. of Petroleum 
Engrs., Ann. Joint Meeting, Rocky Mountain 
Petroleum Sect’s., Billings, Mont. 


*May 9-19, 1962—SYMPOSIUM ON THE PRE- 
DICTION OF TIME AND PLACE OF VOL- 
CANIC SRUPTIONS and the relationship be- 
tween magmas and the nature of volcanic 
eruptions, Tokyo. Field trips during and after 
the Symposium period. Write: Secretary, Or- 
ee 2 Committee, _ International Symposium 


uncil of Japan, 
Ueno Park, Tokyo, _ dl 





June 4-7, 1962—SEVENTH NUCLEAR CON- 
GRESS, New York City. Write: E.J.C., 29 W. 
39th St., New York 18. 


July 9-14, Lo agg ka meant goueaee ON 
GLASS, 6th, Washington, D. C. Write: C. H. 
Hahner, Internat. Comm. on Glass, c/o Glass 
~~, Nat. Bur. of Standards, Washington 
5, D. C. 


July 24-27, 1962 — INTERNAT. UNION OF 
CRYSTALLOGRAPHY, Symposium in com- 
memoration of the 50th Anniversary of the 
Discovery of X-Ray Diffraction and of Crystal- 
| ae ay Analysis, Munich, Germany. D. W. 
Smits, Gen. Sec’y., Internat. Union of Crystal- 
lography, c/o Laboratory of Inorganic and 
Physical Chemistry, 10 Bloemsingel, Groningen, 
Netherlands. 


Aug. 27-31—INTERNAT. CONGRESS OF LIM- 
NOLOGY, 15th, Madison, Wis., Dr. Arthur 
Halser, Chairman, c/o Dept. of Geology, Univ. 
of Wisconsin, Madison. 


Sept. 9-14, 1962—AMER. CHEM. SOC.: 142nd 
Meeting, Atlantic City, N.J. 

Sept. 17-20, 1962—SEGp: 32nd Ann. Internat. 
Meeting, Calgary, Alta., Canada. 


Oct. 3-5, 1962 (tentative) — SOUTHWESTERN 
dog ® OF GEOL. SOC’s., Ann. Meeting, Dal- 
as, Tex. 


Oct. 4-6, 1962—OPT. age. » aad AMERICA, Ann. 
Meeting, Rochester, N. 


Oct. 7-10, 1962 — AIME: Soc. of Petroleum 
Engrs., Fall Meeting, Los Angeles, Calif. 


Oct. 15-19, 1962—AMER. SOC. OF CIVIL 
ENGINEERS, Ann. Conv., Detroit, Mich. 


Oct. 31-Nov. 3, 1962—GULF COAST ASSOC. 
OF GEOL. SOC’s., New Orleans, La. 
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1962—INT. SOIL CONF., Tour, 


*Nov. 3-30, 
Nov. 3-12; Meeting, Nov. 13-21; Tour, Nov. 
22-30; Massey Agric. Coll., Palmerston North, 
N.Z. Write: Dr. R. B. Miller, Soil Bureau, 
P.O. Box 8001, Wellington, N.Z. 


Nov. 5-9, 1962—THIRD wore METALLUR- 
GICAL CONG., Chicago, Ill. rite: Chester 
Wells, ASM, 7301 Euclid Ave., Ulerciand 3, O. 


Nov. <= 1962—GSA: Annual Meeting, Hous- 
‘ex. 


Nov. 12-14, 1962—A.P.I., Ann. Meeting, Chicago. 


Nov. 13-21—INTERNAT. SOIL CONF., Palmers- 
ton North, New Zealand. Sec’y. Gen. io ve ot 
Box 8001, Wellington, N.Z. 


Dec. 26-31, 1962—AAAS: Ann. Meeting, Boston, 
Mass. (tentative). 


1961 SCHEDULE OF FIELD TRIPS 


For additional field trips held in conjunction with 
meetings, see those items marked with an as- 
terisk under meeting calendar. 


Oct. 5-S—NEW MEXICO GEOL. SOC., trip to 
Sandia Mtns., Hagan Basin, Jemez Mtns. in 
SE San Juan Basin and Lucero Uplift to study 
geology of Albuquerque area. Write: Charles 
— USGS, Box 40838, Albuquerque. Guide- 


Oct. 6-8—ATLANTIC COASTAL PLAIN GEOL. 
ASSOC., 2nd Ann. Field Conf. Trip to Cretac. 
and Tert. localities in N. J., Del. and Md. 
Write: H. G. Richards, Acad. of Nat. Sci., 
19th & Parkway, Phila. 3, Pa. 


Oct. 7—UTAH GEOL. SOC., trip to Bingham 
mining district and adjacent Oquirrh Mtns. to 
study stratig. and struct. of district and 
mountains. Write: Douglas R. Cook, 1935 S. 
Main St., Salt Lake City. Guidebook. 


Oct. 13-15—NEW ENGLAND INTERCOLL. 
GEOL. CONF., trip to Green Mountain and 
eastern highlands of Conn. Valley to study 
glacial geology in central and west, economics 
of talc, asbestos and granite and structure in 
N. part of state. Write: C. G. Doll, East Hall, 
Univ. Vermont, Burlington, Vt. 


Oct. 14-15—TRI-STATE FIELD CONF., of 
Iowa, Ill. and Wisc.; trip to SW Ill. to study 
probably lower Penn. and upper Miss. strat. 
and sedimentation. Write: S. E. Harris, Jr., 
Geol. Dept., So. Ill. Univ., Carbondale, IIl. 


Oct. 18-21—WEST TEXAS GEOL. SOC., trip 
to Coke, Nolan, Fisher and Stonewall Co’s. 
Texas to study Permian stratig. and oil fields 
of the area. Write: Martin L. Johnson, Box 
1540, Midland, Texas. Guidebook. 


Oct. 21-22—CAROLINA GEOL. SOC., trip into 
central So. Car. Piedmont to study relation be- 
tween Carolina Slate Belt and adjacent Char- 
lotte Belt. Write S. D. Heron, Jr., Box 6665, 
College Sta., Durham, No. Car. 


October—ASSOC. OF MISSOURI GEOL., trip 
to St. Francois Mtns. of Ozark Uplift to "study 
Precambrian and nw ge ten geology. Write: 
W. C. Hayes, Mo. Geol. Surv., Box 250, Rolla, 
Mo. Guidebook. 





FIELD TRIP CALENDAR 


Most of the information regarding field 
trips in this calendar appears through the 
courtesy and cooperation of the AAPG 
Field Trip Committee. Corrections, addi- 
tions and new trip notices should be sent 
to Edward E. Rue, AAPG Field Trip Com- 
mittee, 216-19 King City Building, Mount 
Vernon, Ill., with a carbon copy to Geo- 
Times Calendar, American Geological In- 
stitute, 2101 Constitution Ave., N.W., 
Washington 25, D.C. 
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-WARD’S COLOR SLIDES FOR GEOLOGY 
THE GEOLOGY OF EUROPE 


We are delighted to offer you a series 
of color slides on the geology of Europe. 
The present listing of 151 slides will pro- 
vide you with the nucleus of a series on 
the geology of classic regions in Europe 
(the set will be increased later on as ad- 
ditional slides are obtained). You can 
also supplement your present visual aids 
file with excellent examples of geologic 
landscapes not covered in our LW 105 
Color Slides for Geology set. 
































Of particular interest in this new 
series is the especially fine and complete 
sequence on Alpine glaciers and glacia- 
tion. Photographed in color, often with 
telephoto equipment, magnificent scenery 
and excellent geology are combined to 
provide ideal lecture illustrations. 


Other highlights of the series include 
several views of Norwegian and Swedish 
fiords, metamorphic and Paleozoic rocks 
in Norway, the famous Solnhofen area 
in Bavaria, and an iron mine and high 
Triassic mountain peaks in Austria. 


LW 106 The Geology of Europe. 151 
a ee 113.25 
Individual slides, each ................ 80 


For a complete listing of the indi- 
vidual slides in this set, request a 
copy of our Spring, 1961, Natural 
Science Bulletin. Write to 


Gulzenberg, Austria (LW 106 A 2) 


WARD’S NATURAL SCIENCE ESTABLISHMENT, INC. 


P.O. Box 1712 * Rochester 3, New York 


Send orders for colors slides directly to 


WARD’S OF CALIFORNIA 


P.O. Box 1749 * Monterey, California 
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Tomorrow 





THE VISITING INTERNATIONAL SCIENTIST PROGRAM will be conducted for 
the third consecutive year by the American Geological Institute with aid 
of an NSF grant. The visitors who have accepted invitations to partici- 
pate are: 


Dr. Stuart 0. Agrell, University of Cambridge, Cambridge, England 

Dr. Martin F. Glaessner, University of Adelaide, Adelaide, South 
Australia 

Dr. Georg W. R. Knetsch, University of Wurzburg, Wurzburg, Germany 

Dr. Marius LeCompte, University of Louvain, Louvain, Belgium 

Dr. Alwyn Williams, Queen's University of Belfast, Belfast, 
Northern Ireland 

















The visitors will be in the United States for three-month lecture tours 
starting early in 1962. 


Chalmer J. Roy, Chairman of the AGI Education Committee and Chairman 
of the Department of Geology, lowa State University, Ames, lowa, is 
spending six months in India as a visiting professor upon invitation of 
the Indian Government. 


The Nominating Committee appointed by AGI's President, lan Campbell, 
and consisting of Carl C. Branson, Robert M. Grogan and Samuel P. Ellison, 
Jr., Chairman, has proposed the following slate of officers for the 
American Geological Institute for the coming year: 





For President: Gordon |. Atwater, Atwater, Cowan & Associates, 
New Orlearis, Louisiana 

For Vice President: Hollis D. Hedberg, Department of Geology, 
Princeton University, Princeton, New Jersey 

For Secretary-Treasurer: Donald H. Dow, U. S. Geological Survey, 
Washington, D. C. 











The officers for the coming year will be elected at the annual meeting 
of the AGI Board of Directors in Cincinnati on Saturday, November 4. 
Each Member Society is represented on the AGI Board by two directors. 
Under the provisions of the Constitution and By-Laws, additional 
nominations for AGI officers may be made from the floor at the time 

of the Board meeting. 


The AGI will sponsor its second INTERNATIONAL FIELD INSTITUTE FOR 
COLLEGE AND UNIVERSITY GEOLOGY TEACHERS in the summer of 1962. The 
institute will be conducted in the classic geologic areas of the Alps 
of Switzerland and adjacent areas of France, Italy and Austria. OD. L. 
Blackstone, Jr. of the University of Wyoming; Augustin Lombard, 
University of Geneva;and Augusto Gansser, Federal Technical Institute 
of Zurich; will be co-directors of the eight-week Swiss field institute. 
Five other Swiss geologists will aid with the field leadership. A 
selection committee will pick 20 teacher participants from the applicants. 
Announcements have been sent to all college departments. 
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American Air Surveys 
Aerial Mapping Company of Idaho 
Land & Air Maps Incorporated 
Spencer B. Gross 
Photogrammetry Incorporated 
Albert C. Jones Engineering Co. 
Lewis-Dickerson Associates 
Engineering Services, Inc. 
‘a Hurd Aerial Surveys 
L. Robert Kimball 
Affiliated Alaskan Architects, 
Le gy oe Surveyors 
Carl M. Berry 
Cartographers, Incorporated 


Sun Ray Mid-Continent Oil Co. 
Lester E. Swain 
interstate Mapping Co. 
K. B. Wood & Associates 
Falcon Air Maps 
Librascope 
Intex Oil Company 
Keystone Mapping Company 
Engineering Service 
Michael Baker Jr., Inc. 
Allen G. Butler 
ro Incorporated 

. Simplot Company 
Clair A. Hill & Associates 
Aerial Mapping Corporation 
Robinson Aerial Surveys Inc. 
Boothe Company Incorporated 
Somerset Aerial Surveys Inc. 
Autometric Corporation 
Erdman, Anthony & Hosley 
Alster & Associates 
Colorado School of Mines 
Syracuse University 
Virginia Military Institute 
Cornell University 
Massachusetts Institute of Technology 
University of — 
Oregon State Colle 
Georgia Institute o ‘Technology 
Griffiss Air Force Base 
U. S. Navy Hydrographic Office 
U.S.G.S. 


Corps of Engineers 

Washington State Highway Commission 
Bonneville Power Administration 
aah tant Highway Dept. 





Why do they 


/ all map with 


oS ee, ee 


BALPLEX? 
rT 





Because Balplex is both a bridging and a 

compilation instrument. It plots contours 

from aerial photographs with high precision 

(grid accuracy of +1/10,000) ... high 

magnification (5X) ... needs no calibration 
. yet costs hundreds of dollars less 

than any other dependable plotter! 






BAUSCH ra O83) Made in America, 


to the world’s 
highest standards. 


—_ © 


“BAUSCH & LOMB INCORPORATED 
89622 Bausch Street, Rochester 2, N. Y. 


Please send me catalog F-310 with data on Balplex 
aerial mapping equipment. 


PROFESSIONAL 
I gos nara as ain gnascuccnas aasathycoinseaeen 

















Senion Scientist Sheaks 


The prototype issue of International Science and Technology, the new 
Conover-Mast journal scheduled to start regular publication in January 
1962, reports on an interview with Vannevar Bush. Dr. Bush headed the 
World War II Office of Scientific Research and Development and in the post- 
war era was in large measure responsible for policies resulting in more 
active participation of government in scientific research and development. 
For the most part he has retired from public service, but at age 70, his advice 
is greatly valued by various major corporations which he serves as a member 
of their board of directors. Dr. Bush’s comments in the IS&E prototype 
article, Thinking Ahead with Vannevar Bush, are worth reading in their 
entirety, but here we would like to focus attention on a select few: 


“... The frontiers of science are still endless, even broader. Matter of 
fact, many fields of research are still untouched. I’m afraid as a nation we 
are supporting wrong things. . . . space exploration for one thing over- 
done. . . . were putting too many of our golden eggs in one basket—and it’s 
a basket that might prove to have no bottom.” 


“. . . someone had better start getting a bit excited about dwindling sup- 
plies of some of the common metals. . . . up until now the horse is still in 
the barn and no one seems worried. They ought to worry. We need re- 
search on resource problems.” 


“The trend is toward more and more cross-fertilizing of disciplines. 
. . . there will be more and more specialization—but more understanding 
among those in different specialties.” 


—a. engineer and no scientists can afford to stop learning.” 


“. . . we need more mature thought given to our future needs. Graduate 
school, among other things, matures a student; it encourages him to think 
and to understand the broad scope of scientific problems. I’m sure that 
industry will earn dividends on money it invests to help good students who 
are also able employees to follow their studies further in graduate school; 
so will the nation.” 


Reflection on these remarks by Dr. Bush could well serve to stimulate 
geological scientists to re-evaluate their scientific objectives and to reorient 
their efforts to achieve these objectives. 


The AMERICAN GEOLOGICAL INSTITUTE is a non-profit 
rofessional service organization established and managed 
B the scientific societies in the fields of geology and geo- 
physics in cooperation with the N | Academy of Sci 
National Research Council. It is the instrument of the 
profession serving and advancing the welfare of the geo- 
scientist in matters relating to education, professional 
responsibilities and government relations. It is an active 
member of the Scientific Manpower Commission. It also 
functions in the stimulation of public education and aware- 
ness of the earth sciences, through “or literature, the 

= of 














: scouting program and other ch \ 

OUR COVER GEOTIMES is the news magazine of the geological sciences. 

View of drift wall along It reports on current events in the pod sciences, public 
base of the cavity formed by education and public relations efforts throughout the profes- 
the Rainier nuclear explosion sion, as well as a legislative and governmental 
at the Nevada Test Site in issues. It announces scholarships, fellowships, publications 
1957. See article by Nicholas and new developments. It provides a forum for discussion of 
M. Short beginning on page timely professional problems, and affords a common bond 
18. between the many specialized groups within the earth sciences. 
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NATIONAL SCIENCE FOUNDATION 


Supports 


e Basic Research 
e Science Education 
e Science Information Exchange 


by Roxanp D. Paine, Jr.’ 


The idea for the National Science Foundation grew out of a belief that the 
United States, traditionally excellent in technology, was not fulfilling its 
capabilities in basic scientific research—and that such research was likely 
to be of increasing importance in the future. During World War II Presi- 
dent Roosevelt, and others, became aware of the extent to which our war- 
time technological developments were made possible by prewar basic 
research, much of it carried out abroad. The President therefore asked 
Vannevar Bush, Head of the Office of Scientific Research and Development, 
to report to him on the extent of this problem and to recommend a pro- 
gram for overcoming it. 

Dr. Bush’s report, Science, The Endless Frontier, stimulated five years 
of discussion and Congressional hearings, culminating in passage of the 
National Science Foundation Act of 1950. (The report, long out of print, 
was reprinted last year by NSF on the occasion of its tenth anniversary, and 
should be read by anyone interested in the history of science and science 


administration in government. ) 


The Foundation is an independent Fed- 
eral agency whose Director, Alan T. Water- 
man, is appointed by and reports to the 
President. The 24-member National Sci- 
ence Board is the governing body of NSF. 
Its members, distinguished in the fields of 
science, education, and public affairs, are 
also appointed by the President. 

The major programs of the Foundation 
are centered around the following respon- 
sibilities: 

1. Support of basic scientific research 
(not technology or applied research) and 
research facilities. 


2. Support of education in the sciences. 


3. Fostering the interchange of scientific 
information. 


4. Maintaining a register of scientific 
and technical personnel. 


5. Appraising the impact of research 
upon the economy of the United States. 


By virtue of the nature of its programs 
as well as the reason for its existence, by 
far the greatest amount of Foundation sup- 


1 ROLAND D. PAINE, JR., is Press Officer, Office 
of Science Information Service, National Science 
Foundation. 
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port in every field is provided for projects 
at colleges and universities. The Founda- 
tion’s support of basic research is for the 
most part “non-oriented”—that is, NSF 
does not sponsor research projects because 
they are related to a mission or other re- 
sponsibility, as is the case with research 
support given by other Federal agencies. 
Instead, NSF support is given for the end 
purpose of the research itself, always pro- 
vided the project is meritorious. NSF is 
authorized to make grants to individual 
scientists, as well as those affiliated with 
educational institutions or nonprofit re- 
search organizations, and it is also author- 
ized to make contracts with private firms 
for special purposes, but both these situa- 
tions are exceptional. 

The Foundation is organized into several 
discrete groups according to the functions 
and activities enumerated above. Support 
of basic research for example, is handled 
by three research divisions and an office, 
while the Foundation’s programs in sci- 
ence education are handled by a separate 
division. 

This is an important characteristic of 
NSF’s organization, and one that is prob- 
ably not fully understood. A geologist who 
wishes support for a research project, for 
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example, will ordinarily submit his pro- 
posal to the Earth Sciences Program Office 
of the Division of Mathematical, Physical, 
and Engineering Sciences, one of the re- 
search divisions. However, should this 
same scientist wish to be considered for a 
fellowship or another of the Foundation’s 
education programs, action will be facili- 
tated if he contacts the appropriate office 
in the Division of Scientific Personnel and 
Education. 

The various major functions of the 
Foundation, with the relevant program 
offices listed, are discussed below. Hope- 
fully, GeoTimes readers will find this a 
handy guide to help them locate the 
proper person to contact when they deal 
with the Foundation. 


Support OF Basic RESEARCH 

The National Science Foundation at- 
tempts through its support of basic re- 
search to support qualified scientists whose 
investigations have a high standard of ex- 
cellence. Grants awarded by the Founda- 
tion are designed to permit maximum 
freedom of action for the scientist. 

The grant, rather than research con- 
tract, is normally used to encourage this 
freedom and to keep necessary adminis- 
trative work at a minimum. 

The support of basic research is carried 

on through the following divisions and 
offices: 
Division of Mathematical, Physical, and 
Engineering Sciences: Programs within 
this division are Astronomy; Atmospheric 
Sciences, including meteorology and 
weather modification; Chemistry; Earth 
Sciences, including geochemistry, geology, 
geophysics, and physical oceanography; 
Engineering Sciences; Mathematical Sci- 
ences; and Physics. 

The program that readers of GeoTimes 
will most likely deal with within the divi- 
sion is Earth Sciences. Program Director 
for Earth Sciences is Dr. William Benson. 
Associate Director is Dr. John Lyman, who 
handles the Foundation’s support projects 
in physical oceanography. Dr. Roy Han- 
son, the Assistant Program Director, han- 
dles proposals in the field of geophysics. 
The program supports a wide variety of 
basic research in the Earth Sciences, in- 
cluding the work of Tuttle and Wyllie at 
Penn State on chemistry of natural sili- 
cates, oceanographic research of Swallow 
near Bermuda and Knauss in the north 
Pacific on deep sea currents, and Woollard 
of Wisconsin on crustal studies. Financial 
support of Project Mohole is also carried 
on through this program. 

Division of Biological and Medical Sci- 
ences: Programs of basic research support 
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EDITOR’S NOTE 


Through various contacts with geologi- 
cal scientists on matters relating to activi- 
ties of the National Science Foundation, 
it has been apparent that a better under- 
standing of the organization and activi- 
ties of the Foundation would be of 
benefit to the readers of GeoTimes. 


In response to an invitation to Dr. 
Alan T. Waterman, Director of the Nation- 
al Science Foundation, Mr. Paine of the 
Foundation staff has prepared this en- 
lightening article. 


Requests for aditional information on 
NSF programs may be addressed to the 
appropriate program director or to the 
Director, Dr. Waterman. 











within this division are Developmental Biol- 
ogy; Environmental Biology; Genetic Biol- 
ogy; Metabolic Biology; Molecular Biology; 
Psychobiology; Regulatory Biology; and 
Systematic Biology. Two programs, Syste- 
matic Biology and Environmental Biology, 
are most likely to be of interest to Geo- 
Times readers. 


Systematic Biology support paleontologi- 
cal work that often is closely related to 
geological studies. For example, Savage of 
California is working on vertebrate paleon- 
tology of the Paris basin with the aid of a 
grant by this program. Dr. David Keck is 
Program Director for Systematic Biology, 
and Dr. Mary Dawson is Assistant Pro- 
gram Director. 


The Environmental Biology Program 
supports investigations in paleoecology—for 
example, the work of Zangerl and Richard- 
son of the Chicago Natural History Museum 
on the paleoecology of Pennsylvanian black 
shale. Dr. George Sprugel is Program 
Director, and Mrs. Josephine Doherty is 
Program Assistant. 


Division of Social Sciences: This division 
supports projects in anthropology (includ- 
ing archaeology), sociology, economics and 
the history and philosophy of science. The 
appropriate Program Director is Dr. Albert 
C. Spaulding, whose archaeological support 
embraces projects in radiocarbon dating, 
particularly studies of the Pleistocene, that 
may be of interest to earth scientists. Mrs. 
Mary J. Bostain is Program Assistant. The 
work of Solecki and Fairbridge of Colum- 
bia University, a combined archaeological 
and geological investigation in Sudanese 
Nubia, is an example of the projects related 
to earth science that this group supports. 
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Office of Antarctic Programs: Geologists 
who are interested in carrying out proiects 
in the Antractic should contact this group, 
which has been established as a result of 
the Foundation’s assignment to administer 
and coordinate the United States scientific 
effort in Antarctica. Dr. Thomas O. Jones 
is Head, and Dr. Albert P. Crary is Chief 
Scientist, of the Office. An increasing num- 
ber of geology projects in Antarctica have 
been sponsored, including work by Nichols 
of Tufts, Zeller of Kansas, and Goldthwait 
of Ohio State. 

Foundation support of basic research is 
not confined to investigations that fit read- 
ily into one of the above program areas. 
NSF also supports large projects that may 
be interdisciplinary in nature and that may 
cover a coherent area or sub-area of sci- 
ence. Such grants may include support for 
graduate thesis work. Prospective grantees 
should contact the program office that ap- 
pears most nearly to correspond to the 
scope of their contemplated project. 

Research grants may also be made for 
the purchase of specialized research equip- 
ment such as x-ray diffraction units and 
electron microprobes. 

NSF makes an effort to keep its research 
support flexible, varied, and responsive to 
the needs of individual scientists and those 
of the differing types of institutions they 
are affiliated with. Research grants may 
provide for salaries, expendable equipment, 
personal equipment, related travel, publi- 
cation costs, and other related costs. Grants 
may cover a period of up to five years. 


Support oF Basic RESEARCH FACILITIES 
Adequate large-scale facilities are essen- 
tial to the conduct of some kinds of re- 
search, but are difficult to obtain when 
they involve large and complex installa- 
tions that are, consequently, very costly. 
The Foundation has undertaken to provide 
certain of these facilities in cases where 
the need is great, where it is clearly in the 
national interest, and where necessary 
funds are otherwise unavailable. Although 
these are handled through the research 
program offices, they normally entail spe- 
cial items in the Foundation’s budget. 
Recent examples are the more than 
$4,000,000 supplied for the construction of 
a new research vessel for the Woods Hole 
Oceanographic Institution, and the pres- 
ently budgeted sum, totaling $3,000,000, 
for the Hawaiian Geophysical Institute. 


The Office of Institutional Programs han- 
dles proposals for graduate research labora- 
tory grants through its Physical Sciences 
Facilities Program and its Life Sciences 
Facilities Program. The former encom- 
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passes the laboratory facilities normally 
utilized by GeoTimes readers. Purpose of 
the program is to assist in modernization, 
renovation, or expansion of laboratories 
that are used for basic research by staff 
members and graduate students. Grants 
may cover such items as construction costs, 
remodeling, and laboratory furnishings 
(laboratory benches, hoods, etc. ). Scientific 
equipment or apparatus is provided 
through the regular research grant proced- 
ure, rather than through this program. 
Grants made under this program require 
matching by the institution, from non- 
federal sources, to the extent of at least 
50 per cent of the direct costs to be 
incurred. 

The Physical Sciences Facilities Program 
Director is Dr. Richard Carrigan; Associ- 
ate Program Director is Dr. Israel War- 
shaw. This program has made grants to 
improve geology departments at Yale, 
Indiana, and Penn State. 

Also within this Office is the Institutional 
Grants Program, whose director is Dr. J. 
Merton England. With an_ institutional, 
rather than project, orientation, this pro- 
gram makes annual grants to those institu- 
tions granting baccalaureates or higher 
degrees, with the amount of the grant 
determined in relation to the amount of 
the basic research grant payments made 
during the preceding year. The President 
of the recipient institution makes applica- 
tion for these grants. 


EDUCATION IN THE SCIENCES 

A major function of the National Science 
Foundation is the improvement of educa- 
tion in the sciences—including engineering 
and mathematics — throughout the nation. 
This function is carried out chiefly through 
the activities of the Division of Scientfic 
Personnel and Education. The Foundation 
bases its education programs on the fol- 
lowing principles: 

1) Solutions to the problems of educa- 
tion in the sciences should be based on 
the Nation’s needs. 

2) NSF assistance in the improvement 
of education in the sciences must be pro- 
vided within the traditional framework of 
institutional control, rather than through 
Federal direction. 

3) There is no substitute for excellence. 

4) Action to resolve problems of educa- 
tion in the sciences requires close cooper- 
ation between both the scientific commu- 
nity and the education community, and 
especially including those individuals who 
have achieved emincence in both domains. 

5) There is no single path to improve- 
ment of education in the sciences; rather, 
many ways must be found. 
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6) The Foundation’s prime concern in 
this area must center on the substantive 
content and nature of science. 

The Foundation’s various education pro- 
grams are listed below. . 
Fellowships: NSF awards fellowships to 
scientists, science teachers, and graduate 
students for programs of study or research 
designed to meet their individual needs. 
Fellows may carry on scientific study or 
work only at appropriate nonprofit U. S. 
or foreign institutions selected by the recip- 
ient of the aid. An applicant must be a 
United States citizen or national. Awards 
are granted on the basis of the applicant’s 
ability and evaluation of applicants in each 
program made by scientists chosen espe- 
cially for the purpose. Dr. Thomas D. 
Fontaine is Head of the Fellowships sec- 
tion, which awards fellowships in the fol- 
lowing categories: 


1) Graduate Fellowships (annual awards), 
awarded to students working for master’s 
or doctor’s degrees. Applicants are required 
to take examinations for testing scientific 
aptitude and scholastic achievement. 

2) Cooperative Graduate Fellowships 
(annual awards), established to comple- 
ment the graduate fellowship program de- 
scribed above. An appplicant for a cooper- 
ative graduate fellowship applies through 
the participating institution he expects to 
attend as a fellow. 


3) Summer Fellowships for Graduate 
Teaching Assistants (annual awards), 
which provide support to selected gradu- 
ate teaching assistants of high ability to 
enable them to devote full time to their 
own scientific studies or research during 
the summer months. 


4) Postdoctoral Fellowships (semiannual 
awards), intended primarily for scientists 
who have recently received a doctor’s de- 
gree, or have equivalent experience, and 
who need or are qualified for additional 
advanced training. 

5) Senior Postdoctoral Fellowships (an- 
nual awards), awarded to senior scientists 
of demonstrated ability who have had the 
doctoral degree at least five years, or who 
who have had the equivalent scientific 
training and research experience. They are 
intended to permit additional study and/or 
research with a view toward increasing the 
fellow’s competence in specialized fields of 
science or to broaden his competence in 
related scientific fields. 

6) Science Faculty Fellowships (annual 
awards), for the many college teachers of 
science, mathematics, and engineering who 
wish to further work or study with a view 
to enhancing their effectiveness as teachers. 


Vou. VI, No. 3 


Applicants must have at least three years 
of college teaching experience, a baccalau- 
reate degree, demonstrated ability, and 
special aptitude for science teaching and 
advanced training. 

7) Summer Fellowships for Secondary 
School Teachers (annual awards), which 
provide an opportunity for science and 
mathematics secondary school teachers to 
improve their subject-matter competence 
through a personal study program at the 
graduate academic level. 


Institutes: NSF’s institute programs are 
designed to enable teachers to obtain addi- 
tional instruction in science and mathe- 
matics. Announcements listing institutions 
conducting the various NSF-sponsored pro- 
grams may be requested at any time. 
Specific information relating to individual 
institutes is not available from the Foun- 
dation but can be obtained by directly 
addressing the institution concerned. 


Dr. Robbin C. Anderson is Section Head 
of the Institutes Section of the Foun- 
dation. 

The various institute programs are as 
follows: 


1) Summer institutes for high school 
and college teachers of science, mathemat- 
ics, and engineers. The number of teacher- 
participants and the duration of these sum- 
mer institutes vary considerably. About 50 
participants and 7 weeks are average. 
Graduate credit is frequently available to 
those successfully completing the work. 
In the summer of 1961, of a total of 398 
institutes, 18 were in geology and geogra- 
phy or earth sciences, and several in gen- 
eral science included earth sciences. 

2) Summer institutes for elementary 
school supervisors and teachers. This is at 
present a pilot program. 

3) Summer institutes for technical insti- 
tute personnel. These are similar to the 
regular summer institute programs men- 
tioned above. 

4) Summer conferences for college 
teachers. These are short meetings, one to 
three weeks duration, at which specialized 
topics of recent advances in particular areas 
of sciences, mathematics or engineering, 
are discussed. 

5) Academic year institutes. NSF sup- 
ports at colleges and universities these spe- 
cially designed year long courses of study 
for high school teachers of science and 
mathematics. Of 43 such institutes for 
1961-62, eight were in the earth sciences. 

6) In-service institutes for high school 
teachers. These are designed to meet the 

(Continued on page 40) 
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AMERICAN 
ASSOCIATION of 
PETROLEUM GEOLOGISTS 





by Rosert H. Dorr 





The American Association of Petroleum Geologists in approaching its half- 
century mark. The fiftieth annual meeting will be held in 1965; Volume 50 
of the Bulletin will be published in 1966; and February 10, 1967, will be the 
fiftieth anniversary of its founding in Tulsa, Oklahoma. 


Application of geology in exploring for 
petroleum in Oklahoma started about 1913, 
and was greatly expanded in 1915 owing to 
a change in policy for leasing lands of the 
Osage Indians, which opened for competi- 
tive bidding, in 160-acre parcels, many 
tracts of land that had been semi-proven 
for oil by 20 years of exploration and de- 
velopment under a blanket lease previously 
held by Edwin B. Foster and his assignee, 
Indian Territory Illuminating Oil Company 
(now Cities Service). Osage County con- 
tains many structural features favorable for 
oil and gas accumulation, and surface 
geology was particularly applicable in find- 
ing them. Geologists swarmed over the 
area, working out of headquarters in Tulsa, 
Bartlesville, and Pawhuska, and many lived 
in camps. Problems presented by the not- 
too-simple geology, and the difficult ter- 
rain, led to exchanges of ideas whenever 
possible, even at a time when reticence 
and secrecy were essential parts of the 
petroleum geologist’s stock in trade. Oppor- 
tunities for discussion were limited, and 
there developed a desire for a society or 
association. J. Elmer Thomas, of Tulsa, 
invited about thirty geologists:to a dinner 
meeting October 2, 1915, at which it was 
agreed that an association should be 
formed. 


A considerable number of geologists 
lived and worked in the Southwest—some 
in the petroleum industry in Kansas, North 
Texas, and the Gulf Coast, as well as in 
Oklahoma; others teaching at the several 
universities and colleges; and still others 
in mining and other phases of economic 


Epitor’s Notes This article by Mr. Dott on the 
AAPG is the third in a series on the AGI Mem- 
ber Societies. The first, on the Geological Society 
of America, appeared in the April 1961 issue of 
GEoTIMES, and a second article on the National 
Association of Geology Teachers appeared in the 
July-August issue. 
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ROBERT H. DOTT 


Robert H. Dott, author of this informa- 
tive article about the American Associa- 
tion of Petroleum Geologists, has served 
as Executive Director of the Association 
since July 1, 1952. Before assuming this 
role Mr. Dott was State Geologist of 
Oklahoma for a number of years. 











geology. The area was remote from cities 
in which national geological societies gen- 
erally met, so that few of the geologists of 
the Southwest were able to attend. 
About the time the geologists in north- 
eastern Oklahoma were discussing the 
formation of an association, Charles H. 
Taylor, head of the Department of Geology 
at the University of Oklahoma, proposed 
a regional meeting, and, encouraged by 
E. DeGolyer, Chief Geologist of the Mexi- 
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can Eagle Oil Company, who was visiting 
in Norman, sent out invitations. The meet- 
ing, held in Norman January 7-8, 1916, 
was attended by more than 50 geologists. 
Papers were read and future plans were 
discussed, but it was decided not to per- 
fect an organization then, but to do so at 
the next meeting, to be held in Tulsa. 

At Tulsa, February 10, 1917, the South- 
western Association of Petroleum Geolo- 
gists was organized. The decision was made 
to publish a Bulletin, and to include in 
Volume 1 the papers and discussions pre- 
sented at both the Norman and Tulsa 
meetings. Plans were made for meeting the 
following year in Oklahoma City, and a 
committee was appointed to bring to that 
meeting a draft of a constitution. This was 
adopted in 1918, with the name changed to 
American Association of Petroleum Geolo- 
gists. 

No official record of the names of those 
attending the 1917 organization meeting 
survives, and when, in 1952, the Executive 
Committee decided to dedicate the Head- 
quarters Building to the Founders, and to 
erect a plaque bearing their names, it was 
decided to regard as Founders all who 
attended preliminary meetings in 1915, 
the Norman meeting in 1916, and/or the 
1917 meeting in Tulsa, provided they 
joined the Association in 1917, or within 
a few years thereafter. Research of the 
Bulletin, contemporary newspapers and 
trade journals, and recollections of persons 
who were in the area at the time, produced 
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Group photograph taken in Tulsa, Oklahoma 
on February 10, 1919 at the organizational 
meeting of the Southwestern Association of 
Petroleum Geologists. The name of this organi- 
zation was changed in 1918 to the American 
Association of Petroleum Geologists. 





AAPG OFFICERS 


President: Mason L. Hill 

Past President: Ben H. Parker 

Vice President: J. Ben Carsey 
Secretary-Treasurer: George V. Cohee 
Editor: Grover E. Murray 


AAPG 


representatives on 
AGI Board of Directors: 


Noel H. Stearn Gordon |. Atwater 











a list of 122 Founders. By definition, this 
list of Founders is larger than the first 
official Membership List of 97 geologists, 
compiled May 19, 1917, and published in 
Volume 1 of the Bulletin. 

The Founders lived principally in Okla- 
homa, Kansas, Texas, and Louisiana, thus 
the original name, Southwestern Associa- 
tion of Petroleum Geologists, was, in 1917, 
quite appropriate. As of March 1, 1961, 
membership totaled 15,566, with members 
in each of the 50 states, District of Colum- 
bia, Canal Zone, and Puerto Rico; 9 prov- 
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inces of Canada; 12 Central and South 


American countries; and 5 Caribbean 
Islands—indicating that the organization is 
truly American, and vindicating the opti- 
mism shown by the 1918 Constitutional 
meeting in making the change of name. 


Further than this, the Association has 
become world-wide, and in 1961, the geo- 
graphic distribution of the membership in- 
cludes 62 countries outside the Americas. 
The world-wide outlook is reflected in the 
increasing percentage of pages of the 
Bulletin devoted to areas outside North 
America, and by overseas coverage in con- 
vention technical programs. Meeting in 
New York in 1955, with a theme of “The 
Habitat of Oil in the Sedimentary Basin,” 
members were given a look at the geology 
of the principal occurrences of oil and gas 
from Canada to Peru, and from Western 
Europe to Indonesia; the Los Angeles meet- 
ing in 1958 had a central theme of “Petro- 
leum_ Prospects of the Circum-Pacific 
Area,” and at Denver, in 1961, the theme 
“The Backbone of the Americas,” covered 
tectonic history from pole to pole. 


Osjects 
Article Il of the Constitution provides: 


The objects of this Association are to 
advance the science of geology, especially 
as it relates to petroleum and natural gas; 
to promote the development of the tech- 
nology of petroleum and natural gas and 
to encourage improvements in the methods 
of exploring for and exploiting these sub- 
stances; to foster the spirit of scientific re- 
search throughout its membership; and to 
disseminate facts relating to the geology 
and technology of petroleum and natural 
gas. 


The objects have been attained from the 
beginning, by publication of the Bulletin 
and special volumes, by holding conven- 
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AAPG Headquarters Building in Tulsa, Okla- 
homa was built by the society in 1952. 





AAPG MEMBERSHIP 


Persons interested in further details on 
membership in the American Association 
of Petroleum Geologists or the publica- 
tions of the Association should write to: 


Robert H. Dott 
Executive Director 
AAPG Business Office 
P. O. Box 979 

Tulsa 1, Oklahoma 











tions, and by projects carried out by stand- 
ing and special committees. 


PUBLICATIONS 


Each of the four categories of objectives 
has received its maximum implementation 
through the Bulletin. The first three vol- 
umes were published in single issues, with 
159 pages in Volume 1, expanding to 445 
in Volume 3. Volumes 4-9 were published 
in three, six, and nine numbers, respect- 
ively. Beginning with Volume 10, the 
Bulletin has appeared on a monthly basis, 
and the total pages per volume have in- 
creased from 1,339 to more than 3,000. 
With Volume 44 (1960), the format was 
changed to two columns, with smaller 
type, and pages reduced to 1,988 for a 
comparable amount of editorial material. 
Approximately 18,000 copies are printed 
monthly, with an initial distribution of be- 
tween 15,000 and 16,000 copies. 

The elected Editor is in charge of edi- 
torial business, assisted by six general and 
28 regional Associate Editors, upon whose 
advice he depends in deciding the accept- 
ability of manuscripts offered for publica- 
tion in the Bulletin. Editing, preparing 
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manuscripts for the printer, proofreading, Volume 43 JULY, 1961 Nember 7 

maintaining schedules, and the like, are 

the responsibilities of the Managing Editor BULLETIN 

and his staff, in the Headquarters office. of the 

In 1922, Miss Winifred Heath, of the Uni- American Association of 

versity of Chicago, was employed for this 

duty, on a part-time basis, and moved to Petroleum Geologists 

Tulsa when the Association’s business office 

was established in 1926. She became semi- ic Palace 

retired in 1946, and Business Manager sie Ro RET 

J. P. D. Hull took over full responsibility. ATTRIBUTES OF THE GEOLOGIC PROFESSION BEN H, PARKER 1005 

In 1952, he became Managing Editor, de- sind cinieriete eeien sabe Tr ca pega ae 

voting full time to the Bulletin. IMPACT OF SOVIET O11 ma ia. cuame ton 

The AAPG has published 33 special vol- a ae a sa 

umes; the first, Geology of the Salt Dome aR he ER nT a eraen oe 

Oil Fields, appeared in 1926. In the fall ae oe slate ea 

of that year, the New York committee for AFRICA HOLS D. HEDBERG 1145 

the mid-year meeting of the Association preyed Baines eres ew 

established a revolving Publication Fund, scxiteneens ocoal Z ic Aa a 

and the first volume published with its aid ASSOCIATION ROUND TABLE 

was Theory of Continental Drift. Most of tein See Sek Ghar tase we ae 

these special volumes are symposia, with PRI Oa age ea ae 

many of the contained papers having been prep aie ait 10d Reap yen st. = 

presented at annual or regional meetings. Wiaront Chars Ming, Momo, Member 5 aad eee te 

Subject matter, as would be expected with eae een vga eines ctinidn ee satis fe. 

publications designed for a branch of earth inten makeer ae ead er rae 

science concerned primarily with sedimen- Con inte 8 Bet Soon Teme 4 Sato. ap 
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The Bulletin is the monthly journal of the 
American Association of Petroleum Geologists. 


tary rocks, deals principally with strati- 
graphy, sedimentary processes, and char- 
acteristics of sedimentary rocks, structure, 
areal geology, and occurences of oil and 
gas. A special volume is the responsibility 
of a special editor, or editors, appointed 
for the purpose. 

Petroleum geologists, more than most, 
rely heavily on subsurface data, and since 
the advent of the study of well records, 
drill cuttings, and cores, and, more re- 
cently, data obtained by electric, radioact- 
ive, and other types of geophysical logging, 
knowledge of stratigraphy, paleogeography, 
structure, and even the basement, has been 
extended into the depths of basins contain- 
ing great thicknesses of sedimentary rocks. 

A notable AAPG publication was the 
Tectonic Map of the United States, pre- 
pared under direction of the Committee on 
Tectonics, Division of Geology and Geog- 
raphy, National Research Council, and 
published in 1944. This map went through 
four printings, and in 1955, the Associa- 
tion’s Executive Committee created a com- 
mittee to prepare an entirely new map; 
this is being published by the U. S. Geo- 

Habitat of Oil, one of AAPG’s symposium logical Survey, and will be available late 
volumes. in 1961. 
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CODE OF STRATIGRAPHIC NOMENCLATURE 


AMERICAN, COMMISHON ON STRATIGRAPHIC NOMENCLATURE. 








AAPG Slide Manual and the Code of Strati- 
graphic Nomenclature, two of many AAPG pub- 
lications helpful to geological scientists through- 
out the profession. 





One other type of publication that is of 
great value to geologists is the Compre- 
hensive Index to material in both the 
Bulletin and special publications. The first 
of these was published in 1937, covering 
the period 1917-35; the second in 1947, 
covering 1917-45; the third in 1957, cov- 
ering 1946-55. These were preceded by an 
index to the Bulletin, Volumes 1-6 (1917- 
22), and Volumes 1-10 (1917-26), pub- 
lished in 1923 and 1927, respectively. 


CONVENTIONS 


Like the Bulletin, annual conventions of 
members, beginning with the Norman 
meeting, have functioned in a very impor- 
tant way in achieving the objects of the 
Association. In this forum, through inter- 
change of ideas, the science of geology has 
been advanced and the spirit of scientific 
research has been fostered. Above all, per- 
haps, the conventions provide an occasion 
for geologists to congregate and exchange 
experiences, ideas, and information, in an 


16 







informal atmosphere of scientific comrade- 
ship. 

Until 1940, with two exceptions, annual 
conventions were held in the “oil patch” of 
the Southwest. The two exceptions were 
San Francisco in 1928, and Los Angeles in 
1937; and the 1940 meeting was in Chi- 
cago. With a total membership of less 
than 2,000, the Association had no diffi- 
culty in obtaining adequate facilities and 
housing in Tulsa, Wichita, Oklahoma City, 
San Antonio, Shreveport, and Fort Worth, 
as well as in Houston, New Orleans, and 
Dallas, and necessary arrangements could 
be made on relatively short notice. It was 
the practice to nominate and elect officers 
at the convention, following which the 
next year’s meeting site was chosen—gen- 
erally the home city of the new president. 

Growth of membership and convention 
attendance following World War II elimi- 
nated several of the Southwest “oil patch” 
cities as convention sites because of inade- 
quate housing and meeting accommoda- 
tions, and necessitated moving to such 
cities as St. Louis, Chicago, and New 
York, with attendant problems of travel 
distance from centers of AAPG population, 
and limited manpower for staging the con- 
ventions. A compromise program has 
evolved, wherein conventions are held in 
alternate years in the oil-country cities of 
Houston, New Orleans, Los Angeles, Dal- 
las, and Denver, in a ten-year cycle; meet- 
ings in the intervening years are in more 
remote, but otherwise satisfactory cities. 
Another problem not faced in the earlier 
years is the competition for convention 
facilities, and the necessity for scheduling 
meetings several years ahead. 

AAPG annually meets jointly with its 
technical division, the Society of Economic 
Paleontologists and Mineralogists, and until 
1956, was also joined by the Society of 
Exploration Geophysicists. 

Even in the earlier years of the Associ- 
ation, geographic dispersal of membership 
posed problems of communciation which 
were answered, in part, by meetings vari- 
ously called “regional” and “mid-year,” 
held in the fall of the year. The first was 
the “Denver Meeting” in 1922, and until 
the late forties, the Association sporadi- 
cally held regional fall meetings in various 
cities between California and New York, 
and Alberta and Mexico City. Beginning 
about 1948, regional meetings became 
much more popular, three being held that 
year—in St. Louis, Pittsburgh, and Houston 
—and regional organizations assumed more 
responsibility. In 1961, regional organiza- 
tions, composed largely of AAPG members, 

(Continued on page 35) 
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CODE OF ETHICS 












es 
—— Article 1. General Principles 

=<) 1. Geology is a profession, and the privilege of professional prac- 6. A member who has made an investigation for any employer 

Qa tice requires professional morality and professional responsibility, or client will not seek to profit economically from the informa- 
=> 5 as well as professional knowledge, on the part of each practitioner. tion gained, unless permission to do so is granted, or until it is 6 
—) 2. Each member, junior, and associate shall be guided by the clear that there can no longer be conflict of interest with original 

—S4 o~ Ss — Ss personal Wwe and profes- employer or client. 
=) sional conduct. word “member” as used throughout this F : : ‘ . a" 7 

ae “Code” shall include all classes of memberships. Phen member wil not divulge information given. tien in confi 
—><) ° ian ° - 

— 3. Honesty, integrity, loyalty, fairness, impartiality, candor, fidel- F a . 
= ity to trust, and inviolability of confidence are incumbent upon 8. A member will engage, or advise his employer or client to b 






engage, and cooperate with, other experts and specialists when- 
ever the employer's or client's interests would be best served by 
such service. 

9. A member shall not accept a concealed fee for referring a 
client or employer to a specialist or for recommending geological 
services other than his own, 


every member, not for submissive observance, but as a set of dy- 
namic principles to guide a way of life. 






Article Il. Relation of Members to the Public 


1. A member will avoid and discourage sensational, exagger- 
ated, and unwarranted statements with regard to professional 
matters that might induce participation in unsound enterprises. 

2. A member will not knowingly permit the publication of his 
reports or maps for any unsound or illegitimate undertaking. 
—, 3. A member will not give a professional opinion, make a 
report, or give legal testimony without being as thoroughly in- 
formed as might reasonably be expected considering the purpose 
for which the opinion, report, or testimony is desired, and the 
degree of completeness of information upon which it is based 
should be made clear. 








Article 1V. Relation of Members to Each Other 

1. A member will not falsely or maliciously attempt to injure 
the reputation or business of another. 

2. A member will freely give credit for work done by otners 
to whom the credit is due and will refrain from plagiarism in 
oral and written communications, and not knowingly accept 
credit rightfully due another geologist. 
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=, : 
Coe 4. A member may publish dignified business, professional, or 3. A member will not use the advantages of salaried employ- 
—4 announcement cards, but shall not advertise his work or ac- ment to compete unfairly with another member of his profession. 






complishments in a self-laudatory or unduly conspicuous manner. 
5. A member shall not issue a false statement or false informa- 
tion even though directed to do so by employer or client. 


4. A member will endeavor to cooperate with others in the 
profession and will encourage the ethical dissemination of geologi- 
cal knowledge. 

5. A member having knowledge of unethical practices of an- 
other member, will avoid, as far as possible, association with that 









Article Ill. Relation of Members to Employer and Client 
1. A member shall protect, to the fullest extent possible, the 


=<) 


interest of his employer or client so far as is consistent with the 
public welfare and his professional obligations and ethics. 

2. A member who finds that his obligations to his employer or 
client conflict with his professional obligations or ethics should 
have such objectionable conditions corrected or resign. 

3. A member will offer to disclose to his prospective employer 
or client the existence of any oil, gas, or other mineral interest 
which he holds, either directly or indirectly, having a pertinent 
bearing on such employment. 

4. A member will not use, directly or indirectly, any employer's 
or client's confidential information in any way which is competi- 
tive, adverse, or detrimental to the interest of employer or client. 

5. A member retained by one client will not accept, without 
client's consent, an engagement by another if the interests of the 
two are in any manner conflicting. 


member in professional work. 


Article V. Duty to the Association 

1. A member of the Association will aid in preventing the 
election to membership of those who do not follow these standards 
of ethics or who do not have the required education and ex- 

rience. 

2. It shall be the duty and professional responsibility of every 
member not only to uphold these standards of ethics in precept 
and by example, but also, where necessary, to encourage by 
counsel and advice to other members, their adherence to such 
standards. 

3. By applying for or continuing membership in the Associa- 
tion, every member agrees to uphold the ethical standards set 
out in this Code of Ethics. 
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APPLICATIONS OF GEOLOGY 
to 


UNDERGROUND NUCLEAR EXPLOSIONS' 


by Nicuotas M. SHort? 


A new chapter in nuclear geology began in 1957 at the Nevada Test Site. 
On September 19, as part of Operation Plumbbob, a 1.7-kiloton* nuclear 
device was detonated in tuff at a depth of 900 feet below a mesa surface. 
This was the Rainier event, the first verification of the concept developed by 
Griggs and Teller (1956) of completely containing a nuclear explosion in an 
underground environment.? During the next 14 months, up to the time 
the current moratorium was imposed on all nuclear testing, there were 5 
additional subsurface nuclear shots in tuff at the Nevada Test Site ranging 
in yield from 30 tons to 19 kt. 

The principal objective of the Rainier explosion was to determine the 
feasibility of testing nuclear devices in an underground environment; a 
second series of explosions in 1958 was specifically for weapons development 
programs. Thus, these first subsurface explosions were not primarily in- 
tended to improve the understanding of either the characteristic response of 
the surrounding medium or the manner of generation of distant seismic 
signals. For these reasons and also because of the November 1958 mora- 
torium deadline, both pre-shot geological mapping and investigations of 








physical properties were limited. 


It soon became obvious that an under- 
standing of the phenomena resulting from 
such large explosions requires comprehen- 
sive and detailed knowledge of the geom- 
erty and physical state of each natural 
medium. As experience has proved, these 
media are seldom homogeneous, isotropic, 
and amenable to simple properties tests. 
Furthermore, some far-thinking scientists 
had realized, years before Rainier, that nu- 
clear explosives are a powerful means of 
moving earth, breaking rock, initiating 
chemical reactions, heating materials, and 
distilling fluids; thus was born the Plow- 
share program for nonmilitary or “peace- 
time” applications of nuclear explosives 


+ Work performed under the auspices of the 
U. S. Atomic Energy Commission. 

1 NICHOLAS M. SHortT, Geologist, University of 
California Lawrence Radiation Laboratory, 
Livermore, California. 

2One kiloton (kt) is equivalent to 1000 tons 
of high explosives (H.E.). 

8 There were two shallow underground explo- 
sions in alluvium in 1951 and 1955, each designed 
specifically to produce a crater. 

*See Eckel (1960) for a comprehensive sum- 
mary and a general bibliography through 1959 of 
the role of geology in nuclear explosions and 
related topics. 

5The U.S.G.S. has published a general guide 
to the geology of the Test Site. (Johnson and 
Hibbard, 1957). Several quadrangle maps (e.g., 
Tippapah Springs NW., NE, and SW) should 
be released by early 1962. 
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(Brown and Johnson, 1958). More recent- 
ly, others recognized that an understand- 
ing of seismic signals generated by large 
underground explosions—of import both to 
seismology and to problems of detecting 
underground nuclear tests—would require a 
more detailed picture of the immediate en- 
vironment about an explosion. To those 
who direct these various programs for un- 
deground nuclear explosions, it was only 
logical to’ call in experts on the earth, the 
geologists, geochemists, geophysicists, and 
mining engineers. Thus, geoscientists were 
asked to join with the physicists, engineers, 
chemists, and military planners in a com- 
bined effort to better understand the nature 
and effects of these explosions.4 


Even before Rainier, the U. S. Geological 
Survey had been assigned the task of select- 
ing sites and providing appropriate geologi- 
cal background for several of the under- 
ground shots. Detailed surface mapping 
around Rainier mesa, large-scale geological 
mapping of the tunnels in this mesa, meas- 
urements of rock properties, and the estab- 
lishment of stratigraphic sections were 
initiated in 1957 and stepped up in the 
following year as the several explosion sites 
were being developed (Eckel, 1957). Since 
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those early days, the total geologic efforts 
at the Test Site have been intensified so 
that, four years later, many data and ob- 
servations pertinent to various fields of 
geology have been accumulated. Conse- 
quently, the storehouse of facts relating to 
the geosciences has been considerably en- 
riched as a direct result of the multi-million 
dollar U. S. Atomic Energy Commission 
programs that encompass the whole field 
of underground explosions. It is the aim of 
this article to summarize the past achieve- 
ments, investigate the current efforts, and 
review the future plans of some of these 
programs in underground nuclear explo- 
sions insofar as they relate to the geologi- 
cal sciences. 


At the present time, more than 30 geolo- 
gists are engaged full time in the various 
projects involved in the Plowshare and 
Vela-Uniform (seismic improvement) pro- 
grams. As in the past, the principal geologi- 
cal support is provided by the Special 
Projects Branch of the U.S.G.S. at Denver. 
Members of the Alaska Branch of the 
U.S.G.S. at Menlo Park, Calif., are partici- 
pating in Chariot, a Plowshare excavation 
project. Other government agencies that 
at times provide geological personnel for 
support activities are the U. S. Bureau of 
Mines, the U. S. Army Corps of Engineers, 
and the U. S. Coast & Geodetic Survey. 
Geologists from several nonprofit organiza- 
tions, such as the Sandia Corporation and 
Stanford Research Institute, are associated 
with particular programs. In addition, sev- 
seral geological consultants advise and 
carry out research for the Plowshare and 
Vela-Uniform programs, and a number of 
universities conduct contract research that 
overlaps into the geological disciplines. 

Beginning in 1958, a geological staff was 
built up at the Lawrence Radiation Labora- 
tory (LRL) to provide field support, carry 
out research studies, and maintain liaison 
with the other cooperating agencies. Cur- 
rently, there are four geologists and two 
geophysicists at the Livermore facilities 
and four geologists at the Nevada Test 
Site. 

Most of the interpretations of effects 
from underground nuclear explosions have 
been made by physicists and chemists. 
Much has been learned about characteris- 
tic explosion phenomena by making appro- 
priate post-shot chemical analyses, radio- 
activity and temperature surveys, and by 
interpretation of instrumental measure- 
ments of shock pressures and velocities, 
particle motions, and permanent displace- 
ments. These provide data which can be 
fed into computer codes, based on physical 
models, that integrate sequentially the com- 
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Figure 1. Cross section through Rainier. Revised 
interpretations based on additional geological 
investigations. 





plex interactions in an explosion to predict 
changing physical dimensions and condi- 
tions in the surrounding medium. Descrip- 
tions of Rainier and other underground 
nuclear events, including presentation of 
essential data and basic concepts, are given 
by Johnson, Higgins, and Violet (1959) 
and also in Part I of the Proceedings of 
the Second Plowshare Symposium (1959). 

However, many results and characteris- 
tics of an underground explosion, as_ it 
affects the surrounding medium, are best 
ascertained by visual observation. Thus, 
post-shot drilling and excavations are an 
intrinsic part of any thorough study of 
features produced by large explosions. 
Mapping of the disturbed rock units, 
coupled with borehole and_ laboratory 
measurements of changes in rock proper- 
ties, have been the particular responsibility 
of geologists. In the opinion of the physic- 
ists, the most important contributions from 
geologists to the entire underground explo- 
sions program have been to provide a more 
realistic picture of the actual complexities 
of the environment around the explosion 
site and detailed refinements of the gener- 
alized picture of deformation and medium 
response. 

Geological field investigations, begun 
several years ago in the post-shot excava- 
tions around Rainier, are now continuing 
in a stepped-up program extending to the 
Neptune, Logan, and Blanca events as well. 
Particular attention is being paid to cavity 
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EARTH MOVING 
Canals & Harbor 


Dams 


Overburden Stripping 


MINING 


Block Caving 


GROUND WATER 


Development of Underground 
Storage Reservoirs 


Surface Storage Basins 


Opening up of Aquifers to Surface 
Water Recharge 


Disposal of Brines & Wastes 


Purification of Brines 


Rock Breaking 


In-Place Leaching 


ISOTOPE PRODUCTION 


Hydrocarbon Distillation 


POWER 


Heat from Nuclear Explosions 


Natural Heat from Volcanoes 


NUCLEAR PHYSICS EXPERIMENTS 


PRODUCTION OF CHEMICALS 
FROM NATURAL ROCK 
MATERIALS (in situ) 











Table 1. Active and proposed projects in the 
the Plowshare program. 





formation and to collapse structures as a 
function of varying nuclear yield and depth 
of burial. By combining the detailed field 
mapping with laboratory studies of fused 
and altered rock, an improved definition 
of the dynamics of cavity growth and sub- 
sequent collapse is being achieved. Varia- 
tions in temperature and pressure with 
time in the cavity and surrounding rock for 
each event can be determined by detecting 
temperature- pressure-dependent transitions 
that take place in materials subjected to 
the intense close-in shocks produced by 
nuclear detonations. 

One of the first studies of Rainier spe- 
cifically from a geological viewpoint was 
that of Thompson and Misz (1959). In 
addition, the U.S.G.S. has released several 
reports of geological investigations of the 
Rainier event (Gibbons, 1958; Wilmarth, 
1959; U.S.G.S. Prof. Paper 400-B; T.E.I. 
Report 355). A summary of geologists’ in- 
terpretations of structural changes brought 
about by the explosion is shown in Figure 
1, which is a schematic cross section based 
on diagrams from published reports. Results 
from a recent investigation of the deforma- 
tion in and below the lower cavity zone of 
Rainier, with particular emphasis on the 
nature and dstribution of the glass - pro- 
duced by fusion of the tuff, will soon be 
presented in a series of LRL reports ( Wad- 
man and Richards, 1961; et al.). 

These various geological studies in 
Rainier have confirmed most of the earlier 
interpretations and have added significant 
details on the mechanisms of medium re- 
sponse and the sequence of events during 
the explosion. For example, the character 
of failure and complexities of deformation 
in the several-hundred feet radially sur- 
rounding the cavity have now been better 
defined. For several feet adjacent to the 
cavity boundary, the tuff shows evidence 
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of plastic failure under the shock loads im- 
posed by the explosion. Some plastic de- 
formation beyond this zone has been in- 
ferred. Distinct underthrusts, graben-like 
fault movements, and tensional gash frac- 
tures developed locally where adjustments 
by plastic flow were restrained. Farther out, 
the rock shows signs of crushing and micro- 
fracturing, reduction in strength, and anom- 
alies in density and porosity. Unequivocal 
indications of extensive compaction have 
not yet been found. Also, large fractures 
(especially radially out from the cavity) 
appear not to have developed. 

Geological interpretation suggests that 
during collapse of the cavity “roof” the 
lowermost units dropped as blocks (inter- 
mixing with the melt “puddle” to form a 
glass-cemented “megabreccia”) whereas 
the higher units moved en masse as a struc- 
tural “sag” in which the friable tuff in 
places flowed like granular sand, or locally 
readjusted along shear surfaces and minor 
tensional faults. Some of the displaced 
blocks, ranging from a few inches to ten 
feet or more in diameter, have been cor- 
related with layers or units now separated 
by more than 50 feet from these blocks. 

Still another contribution from geological 
studies has been the careful reconstruction, 
by direct examination of the history of the 
lenticular glass deposit along the lower half 
of the cavity (see cover photo). This glass, 
originally an explosion-produced viscous 
melt, shows evidence of differential melt- 
ing at various (shock-induced) tempera- 
tures, intermixing of molten rock from sev- 
eral different fused beds, plucking and 
abrasion of the cavity walls by the flowing 
melt, injection of melt into gash fractures, 
and the rising of molten material into voids 
as the collapsed blocks fell into the pool 
of melted tuff. 

These geological studies support some 
of the general conclusions regarding under- 
ground nuclear explosions in a medium like 
tuff. These include: (1) a properly de- 
signed explosion can be completely con- 
tained; (2) nearly all the radioactivity is 
confined to the cavity area, principally by 
incorporation in silicate glass of low solu- 
bility; (3) any fracturing initiated at some 
distance from the cavity tends to remain 
unconnected with the cavity because of 
the “buffer” plastic zone; (4) porosity 
(and usually permeability) shows an over- 
all increase within the collapse chimney; 
and (5) the distribution and movement of 
heat, radioactivity, and fluids are strongly 
affected by the physical character and 
geometry of the collapse zone. 

The remainder of this article will review 
various specific applications of geology to 
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individual projects, with emphasis given to 
those aspects of the projects in which LRL 
personnel have been especially active. At 
present, the Plowshare program provides 
the widest opportunities for contributions 
from geologists. The scope of this program 
is outlined in Table 1. A general sum- 
mary of applications of geology to under- 
ground nuclear explosions is presented in 
Table 2. The majority of topics listed in 
Table 2 are of direct interest to Plow- 
share; several are more closely connected 
with problems in the detection of under- 
ground nuclear tests. It must be pointed 
out that many of the current and proposed 
projects described in this review may be 
changed or cancelled as the AEC programs 
are modified to reflect developments in 
United States policy or technical progress. 
The categories in Table 2 are treated be- 
low in the order of their appearance: 
1. Regional Mapping 

Regional geological studies are con- 
ducted by the U.S.G.S. Prior to an under- 
ground experiment, detailed surface and, 
wherever possible, subsurface maps are pre- 
pared. Thus far, this program has produced 
a series of topographic and geologic maps 
of the Nevada Test Site,5 several similar 
maps in the vicinity of Carlsbad, New 
Mexico, and both regional and local maps 
of a hitherto unmapped section of north- 
west Alaska. 


2. Geology and Properties of Different 
Media 


(a). Few rocks in the world have been 
studied as thoroughly as the Tertiary Oak 
Spring formation in the Rainier mesa at 
the Nevada Test Site. Much of the data on 
the properties of this formation have been 
summarized by Warner and Violet (1959). 
The formation consists of a series of bedded 
and friable tuffaceous sediments interbed- 
ded with several welded tuff units. In the 
mesa, this sequence, appproximately 1900 
feet -thick, has been subdivided into 8 
major units. By the end of 1961, more 
than 50,000 feet of drill holes will have 
penetrated this medium over an area of 
less than 4 square miles. Approximately 
20,000 feet of core have been logged. Over 
six miles of tunnels, shafts, and drifts now 
exist in this one local area; many of the 
exposed faces have been mapped in detail. 

The stratigraphic variability and the 
physical and mechanical properties of the 
tuff have been investigated by means of 
thousands of field and laboratory observa- 
tions and measurements. Facies and thick- 
ness variations are being plotted as a series 
of maps on which the properties measure- 
ments will be superimposed to establish 
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1. REGIONAL MAPPING & STUDIES 
(Nev., N. Mex., Miss., Alaska) 


2. GEOLOGY & PROPERTIES OF DIFFERENT MEDIA: 
a. Tuff c. Basalt 
b. Granite d. Volcanic glasses 
e. Salt (bedded & domal) 
3. GROUND-WATER STUDIES: 
a. Regional - Nuclear Testing Site 
b. Local & specialized 


c. Effects on ground water migration caused by nuclear explosions 


4. ROCK MECHANICS 
(especially under impact loads) 


5. TECHNIQUES OF in situ PHYSICAL PROPERTIES MEASUREMENTS 
6. INDIRECT APPLICATIONS OF GEOLOGY: 

a. Earthquakes & seismology b. Mining c. Cratering 
7. SPECIAL STUDIES: 

a, Rock deformation by high explosives 

b. Phase transformations by shock 

c. Hawaiian volcano studies 

d. Useful chemical reactions 


e. Differential thermal analysis 


f, Thermoluminescence studies 





Table 2. Applications of geology to underground 
nuclear explosions programs. 





relations between these properties and the 
geological variables. By means of structure 
contour maps and appropriate cross sec- 
tions, the tectonic history of this locale is 
being reconstructed. The above studies 
should lead to a remarkably detailed three- 
dimensional picture of the depositional and 
structural history of this area during Ter- 
tiary volcanism. 

(b). Several series of nuclear explosions 
in other media have been proposed to 
further the understanding of the generation 
of seismic signals and the modes of failure 
in such media. Currently, a “granite” stock 
exposed over several square miles at the 
Nevada Test Site is undergoing intensive 
study as one possible site for an explosion. 
This pluton is actually composed of sepa- 
rate intrusions of granodiorite and quartz 
monzonite into Paleozoic carbonates. A 
shaft and tunnel complex within this pluton 
exposes over 1600 linear feet to mapping 
and sampling. Over 12,000 feet of core 
have been recovered from _ exploration 
holes, some drilled to depths of 1800 feet, 
spaced within an area of less than 1 square 
mile. Interpretation of geophysical logs in 
this unfamiliar medium has proved diffi- 
cult, but it is possible to correlate over 
short distances by comparing sequences of 
“kicks,” which apparently represent the 
effects of continuous large joints and faults. 

A large-scale surface geological map of 
the “granite” is now available (U.S.G.S. 
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Map 1-328; Misc. Geol. Invst.). Hundreds 
of surface, tunnel, and core samples have 
been analyzed for chemical and mineral 
content. Laboratory and field (in situ) 
tests have determined mechanical and 
acoustical properties of this rock. The fre- 
quency and distribution of joints and faults 
have received special attention, as these 
are expected to influence greatly the modes 
of failure in an explosion. Supplemental 
studies of hydrothermal alteration and of 
contact metamorphism related to the igne- 
ous activities are now under way. Geophys- 
ical surveys, including gravity and seismic 
profiling, and airborne magnetometry, will 
aid in defining the subsurface geometry of 
the stock. These extensive studies should 
produce one of the most comprehensive 
three-dimensional pictures of an igneous 
body ever assembled. 


As part of a new project, it is possible 
that an 8500-foot, partly cored hole will 
be drilled within this granite. Core samples 
from this hole would be invaluable in 
showing mineral and geochemical varia- 
tions with depth, differences between fresh 
and surface-weathered rock, and vertical 
changes in texture and structure. Possible 
differences in age, perhaps going to differ- 
ential cooling, can be studied by potassium- 
argon and strontium-rubidium age-dating 
measurements of near-surface and deep 
samples. 

(c). The explosion-produced glasses from 
previous underground nuclear events are 
being examined to determine cooling his- 
tory, flow patterns, viscosity differences, 
melting temperatures, effects of degassing, 
and distribution of radioactivity. Wherever 
possible, these features will be correlated 
with the properties of the different layers 
from which the glasses were derived. The 
thermodynamic conditions under which tuff 
can be directly melted by shock pressures 
are being investigated. Relative solubilities 
of the glasses and of radioactive compo- 
nents in ground water and other solutions 
are being determined. 


(d). Rock salt is an exceptionally good 
medium in which to detonate nuclear ex- 
plosions because of its relative homoge- 
neity, its favorable physical and chemical 
properties, and the ease of entry by min- 
ing and drilling. Several programs in vari- 
ous salt deposits are now active. The Plow- 
share Project “Gnome” will consist of a 5- 
kiloton nuclear explosion near Carlsbad, 
New Mexcio, at a depth of 1200 feet in 
salt beds within the Permian Salado forma- 
tion. Already, the shaft and tunnel are near 
completion and many preliminary studies 
of the stratigraphic, petrographic, seismic, 
and mechanical character of both the salt 
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and the overlying rocks have been carried 
out. Special studies include the determina- 
tion of chemical variability and mineral 
phase distribution in evaporites and the 
definition of phase relationships in the sys- 
tem NaCl-H,O at eleyated temperatures 
and pressures (Kennedy, 1960). The 
more complex system NaC]-CaSO,-MgSO,- 
K,SO, is being investigated by Morey 
of the U.S.G.S. 


Salt domes are receiving especially de- 
tailed study. A series of chemical explo- 
sions conducted in 1959-60 in a dome at 
Winnfield, Louisiana, and a planned series 
of chemical and nuclear detonations in the 
Tatum dome in southern Mississippi have 
prompted one of the most thorough investi- 
gations of the physical and geological states 
of a single rock medium ever undertaken. 
Included are measurements of porosity, 
permeability and density, and elastic, plas- 
tic, and strength properties at various 
depths by means of static and dynamic 
tests under both laboratory and field con- 
ditions. Details of dome shape, internal 
structures (including flow textures and an- 
hydrite banding), and caprock characteris- 
tics will be sought by geophysical surveys, 
drilling, logging, subsurface photography, 
and actual mining. Studies of such special 
properties of salt as its radiation-induced 
fluorescence and its infrared glow at vari- 
ous temperatures are part of the program. 


3. Ground Water Studies 


Programs in this category fall into two 
separate fields of interest. One concerns 
possible contamination of ground water by 
radiation picked up from underground 
explosions (Higgins, 1959). The U.S.G.S. 
Groundwater Division is investigating sub- 
surface water movements at every site 
where an explosion has occurred or may 
take place. Extensive long-time studies of 
local and regional water-table depths and 
flow characteristics in and between alluvial- 
filled structural basins were initiated sev- 
eral years ago at the Nevada Test Site. 
Similar studies in the tuff within Rainier 
mesa have concentrated primarily on the 
disruptions of normal water movements 
caused by the explosions. Coupled with 
these studies are determinations of the 
leachability of elements from natural and 
explosion-produced materials, and observa- 
tions of the rates of ion migration under 
various conditions. Extensive ion exchange 
studies, especially of radioisotopes of chem- 
ical species not normally found in natural 
waters, are being carried out by the 
U.S.G.S. and Texas A & M. Comprehensive 
ground water surveys are planned or 
underway at both the New Mexico and 


GrEOoTIMES 














Mississippi salt sites, as well as the Chariot 
site in Alaska. 

The other field of interest stems from the 
development of secondary porosity and 
permeability in at least part of the medium 
surrounding an explosion. This has led to 
a promising new concept for alleviating 
some of the expected future shortages in 
water supply (UCRL-6008, 1960). Studies, 
largely at LRL, are being made to deter- 
mine the feasibility of storing groundwater 
in rock shattered by nuclear explosions, as 
well as possibilities of opening access to 
aquifers, filling potential aquifers with sur- 
face discharge, and producing large evap- 
oration basins. 


4. Rock Mechanics 


Static and dynamic measurements of 
mechanical properties of natural materials 
are needed to provide appropriate values 
for certain physical parameters (e.g., dens- 
ity, Poisson’s ratio, shear and dilatational 
wave velocities ) that are essential to physi- 
cists in their predictions or reconstruction 
of the effects from an underground ex- 
plosion. A number of organizations, includ- 
ing several geological groups, have already 
made numerous laboratory measurements 
of elastic and strength properties of granite, 
tuff, basalt, shales, carbonates, salt, allu- 
vium, and other media of interest in the 
underground explosions programs. The 
measurements are made with such quanti- 
ties as confining pressure, temperature, pore 
solutions, loading rates, etc., as independ- 
ent variables. Especially significant are the 
many measurements being made under 
shock-loading conditions; a whole new 
area of rock mechanics is thus being ex- 
plored in detail for the first time. In par- 
ticular, Hugoniot equations of state (rela- 
tionships between pressure and density 
during the passage of large shocks) for 
rock types never before examined are being 
calculated from data obtained from small 
controlled explosions in the laboratory 
(Lombard, 1961). 


An important objective of programs em- 
bracing geology is to understand the in- 
fluence of variable lithologies and natural 
discontinuities within the medium on the 
mechanics of deformation during an ex- 
plosion. Specifically, evidence from _pri- 
mary fracturing, opening of pre-existing 
joints, fault movements, plastic adjust- 
ments, and crushing and compression ef- 
fects is sought in developing the interpre- 
tations. Studies of. frequency and extent 
of fracturing as functions of strain energy 
are being undertaken to relate the strains 
to stresses superimposed by the explosion 
on the natural stress state of the rock. In 
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the laboratory, model studies of miniature 
explosions in plastics, in which the physical 
and geometric conditions in natural media 
can be simulated, are being attempted 
using high-speed camera and _ photoelastic 
methods of examination in addition to 
specimen sectioning. 

Using petrographic methods, the me- 
chanical and optical effects imparted to 
mineral grains by shock are being examined 
under the microscope. It may be possible 
to use the degree of damage or change 
within an aggregate of crystals as an indi- 
cator of shock pressures. 


5. Techniques of In Situ Physical 
Properties Measurements 


Besides the customary field measure- 
ments (including conventional well log- 
ging), a number of new or modified tech- 
niques for determining the properties of 
rocks in their natural environment have 
been tried out by various groups, mainly 
during applications at the Nevada Test 
Stite. Improved methods of measuring the 
state of stress in rocks have been applied 
by the Bureau of Mines. Improvements in 
instruments and techniques for defining 
radiation fields and temperature distribu- 
tion from both borehole and mine-wall sur- 
veys have resulted from experience gained 
in post-explosion measurements. 

The development of better methods and 
apparatus for measuring the close-in strong- 
motion response of rocks during an explo- 
sion has been a major achievement in the 
four years since Rainier. Instruments have 
been devised for determining shock pres- 
sures, particle motions, and permanent 
displacements. 

LRL has procured a borehole TV cam- 
era which it hopes to modify to reach 
depths of 3000 feet or more in 5-inch or 
larger holes to obtain oriented side views 
of the walls. This camera will be used 
as a geological tool to examine intervals 
of poor core recovery, to measure joint 
frequency and orientation, and to supple- 
ment other methods for subsurface strati- 
graphic studies. 


6. Indirect Applications 


(a). Seismology. An undeground nuclear 
explosion can be detonated at a pre- 
cise time and place. Such an explosion 
produces large seismic disturbances from 
release of known amounts of energy. Press 
and Griggs (1960) and others have recog- 
nized that these explosions are, in effect, 
“artificial” earthquakes which act as con- 
trolled sources of seismic waves. Among 
possible applications that arise from know- 
ing the location and time of the disturb- 

(Continued on page 42) 
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EAST ASIAN GEOLOGIC 
MAPS 


compiled by Japanese 


Geologic maps of much of Korea, Man- 
churia, northeastern China, the Kuril 
Islands, and Sakhalin Island have been 
systematically compiled and published by 
the Japanese geologists who worked in the 
respective areas prior to the end of World 
War II. These maps comprise 149 sheets 
at a scale of 1:250,000. They were com- 
piled under the auspices of the Tokyo Geo- 
graphical Society and have been published 
in a limited edition over the past five years. 
The series was completed in December 
1960. The maps are multicolored overprints 
on gray topographic bases. Fifty sets of the 
series are being distributed to major geo- 
logic and geographic centers and universi- 
ties throughout the United States. 


The 18-sheet coverage of Korea gener- 
ally shows only the areas for which detailed 
mapping was completed at scales of 
1:50,000 or 1:100,000 by the Geological 
Survey of Chosen or related agencies from 
1910 to 1945 while Korea was a Japanese 
dependency. The reader will be distressed 
to see that this results in many blank areas 
on the maps. The sheets of Korea have a 
legend giving a brief lithologic description 
of the rock units shown and a bibliography. 

The 109-sheet coverage of Manchuria 
and northeastern China contains few blank 
spots compared to the Korean sheets, but 
large areas have been given the “broad- 
brush” treatment. Detailed knowledge of 
the geology is evident in and around the 
main mining and industrial centers of 
south Manchuria and the Shantung Penin- 
sula. Most of the sheets contain a general- 
ized columnar section printed on the back 
with brief discussions of the stratigraphy, 
petrology, and economic aspects of the 
map area as an adjunct to the geologic 
map and bibliography. 

The geology of the Kuril Islands 
(Chishima-retto) is depicted on 12 sheets, 
each with a bibliography and legend, while 
the 10 Sakhalin sheets have, in addition, 
anticlines and synclines shown on the map, 
and correlation charts, columnar sections, 
and a geologic map index on the reverse 
side. The Sakhalin sheets appear to show 
the greatest detail and contain the most 
current references of the entire series, in- 
cluding in the bibliography Soviet refer- 
ences as recent as 1960. 

The Korea, China, and Manchuria maps 
were compiled by a group of geologists 
organized as the Compilation Committee, 
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New Elevation Meters 
For USGS 


The U. S. Geological Survey, Topo- 
graphic Mapping Division, recently took 
delivery on two new mobile elevation 
meters built into specially modified motor 
vehicles. The new elevation meters have 
many improvements over previous models, 
including transistorized circuitry and print- 
ing recorders that automatically print dis- 
tance and elevation data on tape at the 
push of a button. The special vehicle con- 
struction embodies various innovations de- 
signed to increase the accuracy of measure- 
ments. The new elevation meters are used 
to determine elevation control points for 
producing topographic maps from aerial 
photographs. 





Gulf Coast Association 
Offers Educational Discount 


The Gulf Coast Association of Geologi- 
cal Societies is offering on a trial basis a 
50 per cent discount on its publications 
when ordered for libraries of colleges and 
universities. The discount is available on all 
volumes of Transactions when the entire 
set of 10 volumes is purchased or on indi- 
vidual volumes with the exception of vols. 
2, 3 and 4 which are in short supply. Also 
included are guidebooks of field trips of 
1958, 1959 and 1960. Standing orders will 
be accepted. Requests for further informa- 
tion and orders should be directed to 
Cambe Log Library, 718 Milam St., Hous- 
ton, Texas. 





Geology and Mineral Resources, Far East, 
of the Tokyo Geographical Society. Com- 
pilers were Takeo Ichikawa, Osao Kadota, 
Rokuro Kimura, Teiichi Kobayashi, Ken’- 
ichi Ohki, Shigemitsu Okada, Takeo Saka- 
moto, Iwao Tateiwa, Toshio Uchino, and 
Shigeru Yabe. The Sakhalin and Kuril 
Islands maps were compiled by Takashi 
Koiwai, Tadahiro Nemoto, and Yasuo Sasa. 


The compilers are all to be commended 
for the initiative and arduous work that 
were entailed in completing this tremen- 
dous addition to the published geologic 
knowledge of a little known part of the 
world, and the courage to record the re- 
sults of their studies for areas now the 
object of extensive exploration and map- 
ping programs behind the iron and bam- 
boo curtains. 
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GEQLOGY 
in the 
Public. £ ye seein, Bates 


Department of Geology, Ohio State University 


Although this column is not in the busi- 
ness of plugging particular products or 
services, we can’t help calling your atten- 
tion to the Air Atlas which United Air 
Lines provides for its passengers. This con- 
sists of a folded sheet, on one side of 
which is the conventional material about 
mileages, cities, and points of interest. It 
is the other side that brings a gleam of 
delight to the geologist’s eye. The striking 
feature of this “spread” is an excellent col- 
ored relief map of the country, measuring 
18 by 29 inches, on a scale of 100 miles to 
the inch. National parks and monuments 
are overprinted in red. Beside the map is 
a color key to landforms and types of domi- 
nant vegetation. Below this there follows— 
incredible as it may seem—a series of para- 
graphs about such topics as faults, vol- 
canoes, canyons, deltas, and _glacial-like 
basins. Colored sketches of many of these 
features are given, and actual examples 
are named that can be located on the map. 
What if it is impossible to tell the casual 
traveler “All About Water” in 14 lines of 
print? Anything that will cause him to look 
down on, and wonder about, the face of 
this magnificent country ought to receive 
our support. Altogether, United is to be 
congratulated. . . . Virginia’s Division of 
Mineral Resources has issued a 5l-page 
Identification Guide to the Common Min- 
erals and Rocks of the state, by G. B. 
Baetcke. Included are mineral properties, 
descriptions of minerals and rocks, and in- 
formation on the distribution of both in the 
Old Dominion. Price, $0.75. . . . What state 
contains the geographical center of the 
continental U.S., the geodetic datum of 
North America, and the halfway sign on 
U.S. Highway 50 (New York 1561 miles, 
San Francisco 1561 miles—not to mention 
a highly publicity-wise geological survey? 
Why, Kansas, of course. The first three of 
the above facts were gleaned from Pam- 
phlet 1 of a new series entitled Stories of 
Resource-full Kansas. The state’s landscape 
is featured, from the High Plains to the 
Smoky Hills and the Osage Cuestas, by 
means of maps, sketches, and informal run- 
ning commentary. Teachers, students, 
scouts, and the general public will be 
grateful to Editor Grace Muilenburg and 
the contributing members of the Sunflower 
Survey. 
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Chalmer J. Roy, Head of the Geology Depart- 
ment at lowa State University and Chairman of 
the AGI Education Committee has been invited 
by the Indian Government as a visiting profes- 
sor in geology. During the period September 
1961 through February 1962 Dr. Roy will make 
extended visits on the campuses of Andhra, 
Calcutta and Banaras Hindu universities with 
shorter visits to approximately one dozen other 
academic institutions and research centers in- 
cluding the Geological Survey of India. He will 
be participating in teaching and research pro- 
grams during his visits at these host institutions. 





Rock Mechanics Symposium 
at 
U. of Minnesota 


The Fifth Rock Mechanics Symposium 
will be held at the University of Minne- 
sota, May 3-5, 1962, jointly sponsored by 
the mining departments of the Colorado 
School of Mines, the Missouri School of 
Mines & Metallurgy, the Pennsylvania State 
University and the University of Minne- 
sota. The Symposium will deal primarily 
with problems of “dynamic” rock mechan- 
ics, although significant advances in other 
areas will also be included. It is tentatively 
proposed to hold five technical sessions in 
the 2% day meeting devoted to drilling, 
blasting, comminution, “dynamic” proper- 
ties of rock, theories of rock failure, and 
“static” physical properties of rock. Papers 
are now being solicited. Registration de- 
tails are available from the Center for Con- 
tinuation Study, University of Minnesota, 
Minneapolis 14, Minnesota. 
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NPOWER 
ina column ~ 


By HOWARD A. MEYERHOFF 


Scientific Manpower Commission 
1507 M Street, N.W., Washington 5, D. C. 


Last April, at Denver, the American 
Association of Petroleum Geologists spon- 
sored a panel session on the employment 
situation in the earth sciences. The gen- 
eral conclusion reached might be stated in 
Calvin Coolidge’s famed summary of the 
sermon on sin—“It’s bad.” 


At the April meeting, the panel examined 
the status quo, and then the experts peered 
into the immediate future to appraise job 
prospects in industry, government, and 
education. The causes of the situation were 
assumed but not analyzed. The cures were 
not considered, although some _ ideas 
emerged in the discussion that followed 
the panel’s formal presentation. 


Shortly before it gave up the ghost, 
Petroleum Week published a set of employ- 
ment figures for the oil industry. In the 
23 companies listed there were 28,000 
fewer employees on their payrolls than at 
peak employment. This represents a drop 
of only 4.4%, but the fact is, mortality was 
much higher in exploration departments 
than in production, transportation, and 
sales. Profits, on the other hand, suffered 
little. It is pertinent to learn what relative 
weights managements give to protection of 
profits and of personnel, with honest recog- 
nition of the fact they cannot operate 
charitable institutions and stay in business. 

During the employment boom, several 
academic institutions created geology de- 
partments of dubious quality, accepted— 
and passed—students of dubious caliber, 
with majors of dubious standing. It is 
pertinent to ask what the profession pro- 
poses to do to uphold professional stand- 
ards—and its professional reputation. 

Undergraduate enrollments are now ap- 
proaching zero as a limit. Good depart- 
ments are threatened with attrition. The 
question for the mid and late Sixties won’t 
be one of surplus, but of self-destructive 
shortages. 





SCIENCE TEACHERS 


Science teachers holding membership 
in the National Association of Geology 
Teachers receive the Journal of Geologi- 
cal Education and qualify to receive Geo- 
Times. For membership requirements 
write Miss Dorothy J. Gore, Secretary 
NAGT, Principia College, Elsah, Illinois. 








Three Geologists Join 
NSF Staff 


Three geologists recently joined the staff 
of the National Science Foundation bring- 
ing to six the total number with NSF. 

Dr. Paul R. Shaffer, on leave for one 
year from the Department of Geology, 
University of Illinois, will serve as Program 
Director, Institutes Section in the Scientific 
Personnel & Education Division. Dr. Shaffer 
recently returned from Great Britain where 
he served for AGI as Co-Director of the 
International Field Institute for College 
Geology Teachers conducted by the AGI 
with NSF sponsorship. 

Dr. Richard G. Bader, a_ geological 
oceanographer, is now Physical Sciences 
Administrator in the Earth Science Program 
of Mathematical, Physical and Engineering 
Sciences Division. He was formerly Profes- 
sor of Oceanography at Texas A & M. 

Dr. Wiley S. Rogers, on leave from his 
position as Chairman of the Department 
of Geology, Birmingham-Southern College, 
is serving as Professional Assistant, Special 
Projects in Science Education, in the Di- 
vision of Scientific Personnel and Education. 

Other geologists on the NSF staff are 
Dr. William E. Benson, Program Director 
for Earth Sciences, Mathematical, Physical 
and Engineering Sciences Division; Mort 
D. Turner, Physical Sciences Administrator 
in the Office of Antarctic Programs (pres- 
ently on leave to the University of Kansas ) 
and Dr. M. Hall Taylor, Program Director 
for Summer and Cooperative Graduate 
Programs, Scientific Personnel and Educa- 
tion Division. 





SExG Yearbook 
Receives Award 


The Yearbook of the Society of Explora- 
tion Geophysicists was awarded first place 
among annual publications exhibited during 
a recent meeting of the Institute for Associ- 
ation Management held at Syracuse Univer- 
sity. The SEG Yearbook was published by 
the Society this year for the first time and 
was inaugurated by Dr. Nelson C. Steen- 
land, SEG Editor, to supplement the tech- 
nical journal, Geophysics, for publication 
of the membership directory, annual report 
and other non-technical information. 





TRANSLATIONS WANTED 
FOR 
AGI TRANSLATION POOL 
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SUPERIOR 
STUDENTS 
INTRODUCED 


to 


GEOLOGY 


at 


MISSOURI 





The University of Missouri Summer Pro- 
gram for Superior Students was inaugu- 
rated the latter part of June by inviting 
thirty carefully selected high school juniors 
to the campus for a two week period. The 
program was organized under the direction 
of Professor John E. Peterson of the De- 
partment of Botany, and proposed (1) to 
motivate the students toward a scholarly 
career, (2) to acquaint them with various 
areas of study, (3) to appraise them of 
career aspects of these areas, and (4) to 
illustrate the teaching, research, and schol- 
arly endeavors of the University commu- 
nity. The University paid all costs of the 
program except transportation to and from 
their homes, and board and lodging while 
here. In most cases local organizations paid 
the expenses of board, lodging and trans- 
portation. 

While on the campus, the student group 
spent half days each with the departments 
representing the biological sciences, chem- 
istry, geology, physics and astromony, beha- 
vioral science, mathematics, history, politi- 
cal science, economics, sociology and an- 
thropology, music, art, art history and 
archaeology, philosophy, literature, classi- 
cal and modern languages, and speech and 
communication. In addition, visits were 
made to the professional schools, and spe- 
cial evening lectures were arranged. 

Students were handled in various ways 
by different departments. In geology, they 
received a half-hour introductory talk and 
then spent approximately one hour each on 
earth history, economic geology, and geol- 
ogy of Missouri, under the direction of 
senior professors of the department. Ar- 
rangements were made with the AGI to 
send each of the students a copy of “Shall 
I Study Geological Sciences?” 

The students appear to have benefited 
greatly from the program, and there is no 
question but that they had a wonderful 
time. Every professor that came in contact 
with them had his faith in his profession 
and his enthusiasm for teaching renewed. 
They were as refreshing as a breeze on a 
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Participants in the University of Missouri 
Summer Program for Superior Students. Front 
row (L to R)—Ray Jeffords, Jim King, Randy 
Wedler, Marty Belmore, Richard Lewis, Bob 
McHenry, Bob Brady, Pete Shortridge. Middle 
row (L to R)—Joanne Brown, Barbara Pence, 
Ruth Ann Edmundson, Susan Scholl, Susan Tay- 
lor, Patty Clem, Joanne Johnson, Judy Dysart, 
Karen Kennett, Susan Gill. Back row (L to R)— 
Dr. Peterson, Roland Russell, Jack Sturgeon, 
Wayne Wheeller, Jim Gengelbach, David Myers, 
Larry Spreight, Marilyn Thompson, Frank Wallis, 
Emily Wilson, Larry Wesner, John Christie, 
Ronnie Cowan, Jim Fuller, Mrs. Karen Harney, 
Mr. Ellis Brockman, Mr. Jim Lampky. 





hot day. A program of this sort is highly 
recommended for all schools that are seri- 
ously interested in contacting the better 
high school students. 





Australian Geologist Honored 


Dr. George Baker of the Commonwealth 
of Australia’s Scientific and Industrial Re- 
search Organization (C.S.I.R.O.) was re- 
cently awarded the Research Medal of the 
Royal Society of Victoria, awarded for the 
first time on the occasion of the Centenary 
Year of the Society. The citation for the 
Research Medal award read: 

Dr. George Baker has published approxi- 
mately 100 original research papers on geo- 
logical and mineralogical topics. Special 
mention may be made of three lines of 
study: 


1. The geology of the Port Campbell coast. 

2. Phytoliths, the minute opaline bodies in 
plants. 

3. The nature and origin of the small glassy 
meteroites called australites. 


Dr. Baker, Principal Research Officer, 
Mineragraphic Investigations, C.S.I.R.O. is 
a member of the American Mineralogical 
Society and the American Geophysical 
Union. 
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NAGT reports on 


CURRICULUM SURVEY 


of degree-granting 
geology departments 


by C. E. Provuty '! 


The need for a rather comprehensive review of geology curriculum has 
been recognized by a number of individual geologists and geological groups 
for several years. This need is based on several factors: the present period 
of adjustment within the universities, where geology enrollments are declin- 
ing in the face of sweeping all-university enrollments; the present recession 
in geological employment; the need for more highly qualified graduates with 
more diversified training for increasingly diversified geological careers; the 
plight of the Bachelor graduate and the growing need for certified teachers 
of science in primary and secondary education; the possibility of future 
standardization of curricula; and the implications of possible future licensing 
of geologists. 

With these and other factors in mind, the Curriculum and Standards 
Committee was established by the National Association of Geology Teachers 
at the 1958 meeting of the Geological Society of America in St. Louis. 
As an initial step, the committee circulated a rather comprehensive question- 
naire to all of the geology—geophysics degree-granting colleges and uni- 
versities listed by the American Geological Institute as of the summer of 
1959. Of the 250 schools polled, 228 departments responded. Included in 
the figure are 12 returns representing 6 schools which have separate depart- 
ments of geology and geophysics, geological engineering, or mining. 

The volume of data precluded individual 
listings by coded departments, as was origi- Science Foundation grant. This Committee 


nally planned. Rather, the data was col- should begin operation this fall. 
lated to show the total answers under each 





section (“question”). It is not the intent of 

the Committee to attempt any definite pro- CURRICULUM AND 
posals on these findings, but rather to STANDARDS COMMITTEE 
present it for possible comparative use by 

the Departments. The data does reveal National Association of Geology 
several areas of interest and identifies to an Teachers 

extent those which might be studied fur- Charles H. Behre, Jr. 
ther by the Committee. It is proposed that W. Charles Bell 

close liaison between the National Associ- J. R. Berg 

ation of Geology Teachers and the Ameri- Charles D. Campbell 
can Geological Institute be maintained in James G. Lester 
curriculum studies. It is likely the raw Robert R. Shrock 

data from the N.A.G.T. questionnaire may Clay T. Smith 

serve as a basis for the more comprehen- Duncan Stewart 

sive course content study planned by the Robert W. Webb 

A.G.I. Curriculum and Course Content C. E. Prouty, Chairman 
Committee under an approved National : 

















1C. E. Prouty, Chairman, Department of 
Geology, Michigan State University, East Lan- 
sing. Dr. Prouty is a past president of the 


1. Table summarizing geology-geophysics 


National Association of Geology Teachers and course offerings of degree-granting schools: 
has been chairman of the NAGT Curriculum . 
and Standards Committee. The table on pages 30-31 gives a sum- 
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mary of the information on course offer- 
ings obtained in the survey. 


2. Policy regarding foreign language re- 
quirements: 

UNDERGRADUATE: 69% require; 23% recom- 
mend; 8% neither (224 schools responding ). 
Masters: 51% require; 49% do not require; 
most common languages German, French, 
Russian and Spanish in that order (based 
on 127 departments; 129 of the 228 re- 
sponding departments offer the masters 
degree). 

Pu.D.: about 84% of the schools normally 
ask French and German as a part of the 
Ph.D. requirements; however over 80% of 
the schools will allow other languages, the 
most common being Russian (26%) and 
Spanish (12%) (based on 77 departments 
that offer Ph.D. among the 228 departments 
reporting). Departments accepting addi- 
tional course work or research as a substi- 
tute for one foreign language at the Ph.D. 
level: 18% accept substitute; 81% do not 
(based on response of 38 departments 
offering Ph.D.). 


3. Number of credits required for: 
B.S. DEGREE: 

Under quarter system (23 of the 28 
schools indicating quarter system report- 
ing) 13% require less than 30 credits; 35% 
require 30 to 45 credits; 39% require 50-60 
credits; and 13% require 60 or more credits; 
range of credits 23 to 84. 

Under semester system (146 of the 181 
schools indicating semester system report- 
ing) 20% require under 30 credits; 50% 
require betwen 30-39 credits; 24% require 
between 40-49 credits; and 6% between 50- 
66 credits; range of credits 17 to 66. 


M.S. DEGREE: 

Quarter system (20 of 28 schools indi- 
cating quarter system reporting): 15% re- 
quire under 30 credits; 10% require 30-40 
credits; 75% require 40-50 credits, with 
70% requiring exactly 45 credits; range 18 
to 50 credits. 

Semester system (77 of the 181 schools 
indicating semester system reporting): 5% 
require under 20 credits, 25% require 20-29 
credits; 69% require 30-40 credits with 56% 
requiring exactly 30 credits; and 1% require 
over 40 credits; range 12 to 60 credits. 

Masters dissertation: Required by 83% 
of schools; not required by 14%; and flex- 
ible, 3% (based on 124 of the 129 report- 
ing schools that offer the master’s degree). 

Credits for M.S. thesis: (70 schools re- 
porting; quarter credits converted to semes- 
ter credits): 10% of schools offer no 
credits; 26% offer 4-5 credits; 54% offer 6 
credits; 10% offer 7-9 credits. 


Vou. VI, No. 3 


Pu.D. Decree: (48 departments offering 
the Ph.D. answered this question; of the 
228 departments responding, 77 offer the 
Ph.D. degree in geology). 


Credits required for Ph.D.: (all credits 
reduced to semester credits): 25% require 
20-30 credits; 17% require 40-50 credits; 
33% require 60-70 credits; 23% require 71- 
90 credits; and 1 school (2%) requires 96 
credits. 


Credits for Ph.D. dissertation: 20% de- 
partments give no credit; 5% offer 5-9 
semester credits; 8% offer 12-18 semester 
credits; 8% offer 20-29 semester credits; 
17% offer 30-40 semester credits; 2% offer 
60% semester credits; 40 departments, in- 
definite (based on 40 departments offering 
Ph.D. responding ). 


4. The following courses are considered 
basic and fundamental to the bachelor’s 
degree (listed in the order of the number 
of departments selecting): 


Mineralogy (216); historical (211); physi- 
cal (211); structural (197); invertebrate 
paleontology (161); hand-specimen petrol- 
ogy (142); field geology (124); strati- 
graphy (113); economic (66); geomorph- 
ology (65); sedimentation (59); summer 
field camp (54); petrography (45); optical 
mineralogy (44); seminar (26); map inter- 
pretation (29); advanced historical (19); 
geophysics (19); petroleum geology (16); 
special problems (11); economic geology- 
metals (10); geology of North America 
(9); economic geology—non metals (9); 
geochemistry (9); senior thesis, essay, proj- 
jects (9); physiography (8); sedimentary 
petrology (7); engineering geology (6); 
rocks and minerals (6); groundwater (5); 
history of geology (5); index fossils (5); 
micro-paleontology (4); opaque minerals 
(4); paleozoic stratigraphy (4); glacial ge- 
ology (4); and regional geology (4); Meso- 
zoic-Cenozoic stratigraphy (3); Precambri- 
an geology (3); x-ray crystallography (3); 
metamorphic and igneous petrography (3); 
advanced petrology (2); geobiology (2); 
preparation of geology reports (2); ad- 
vanced structure (2); aerial photographs 
(2); geophysical prospecting-exploration 
(2); subsurface geology (2). Nineteen ad- 
ditional courses were mentioned by one 
school each. 

5. School or department; regulations re- 
garding a minor at the: 

B.S. (B.A.) LeveL: 54% require; 46% do 
not (based on 221 departments answering 
this question ). 

NuMBER OF CREDITS FOR MINOR: 7% re- 
quire 4-9 credits; 66% require 10-19 credits; 
15% require 20-29 credits; 4% require 30-39 
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SUMMARY OF COURSES OFFERED BY 228 REPORTING DEPARTMENTS OF GEOLOGY 
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credits; and 8% require 40-50 credits 
(based on 87 departments who listed 
credits. All credits expressed as semester 
credits ). 

M.S. (M.A.) LeveL: 56% departments re- 
quire minor (based on 87 departments an- 
swering this question). 

Crepits FoR Minor: 51% require 4-8 se- 
mester credits; 46% require 9-15 semester 
credits; 3% require 30 semester credits, 
range 4 to 30 semester credits (based on 
33 departments indicating credits). Other 
answers for minor, include 2 cognates; 3 
cognates; calculus, physical chemistry; min- 
erals or metals; and 1 subject. 

Pu.D. LeveL: 69% require minor (based 
on 52 departments responding to this 
question ). 

Crepits For Pu.D.: 14% require 6-9 semes- 
ster credits; 43% require 12-15 semester 
credits; 29% require 17-24 semester credits; 
14% require 25-30 semester credits (based 
on 21 departments indicating credits ). Oth- 
er minors stated include 2 cognates; 2 to 
4 courses; one subject; and six subjects. 


6. Department regulations concerning 
course(s) in scientific writing: 

23% require; 34% recommend; and 43% 
neither (based on 218 departments). 


7. Departmental regulations concerning 
course(s) in drafting or cartography: 

35% require; 38% recommend; and 27% 
neither (based on 217 departments report- 
ing). 

8. Minimum level of mathematics, chemis- 
try, and physics required for a B.S. in 
Geology: 

MATHEMaTICs: 4% require through algebra; 
21% through trigonometry; 15% through one 
year (probably variable coverage); 5% 
through analytical geometry; 17% through 
introductory calculus; 35% state “calculus”; 
3% through differential equations (based on 
208 departments reporting ). 

Cuemistry: 74% of departments require 
general, or one year; 10% through qualtita- 
tive analysis; 3% through quantitative analy- 
sis; 4% through two years of chemistry; 
1% state “introductory analysis”; 1% state 
“four hours”; 8% through physical chemis- 
try (based on 209 departments reporting ). 
Puysics: 90% of departments require one 
year of general physics: 1% state “ll 
hours”, 1% state “10 hours”; 6% through 
introduction to advanced physics; and 3% 
through advanced physics (based on 208 
departments reporting). 

9. Qualifying (preliminary) exam required 
at the M.S. level? (based on 112 depart- 
ments responding). 

Ora EXAMINATION: 23% of departments. 
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WRITTEN EXAMINATION: 30% of depart- 
ments. 


Botu ORALS AND WRITTEN Exams: 17% of 
departments. 


NEITHER: 30%. 


CovERAGE ON EXAMINATIONS: 20% of de- 
partments have “unlimited” coverage; 36% 
have “general” coverage; 9% indicate exam 
in student’s specialty; 36% indicate exam ‘in 
all courses taken (based on 45 departments 
indicating general type of coverage). Other 
departments listed by courses, which with 
the frequency of selection are: structural 
geology (19); mineralogy (15); petrogra- 
phy (13); historical (12); paleontology 
(11); stratigraphy (9); physical (9); field 
geology (6); economic (5); geomorphol- 
ogy (4); sedimentation (3); physiography 
(3); optical mineralogy (3); geophysics 
(2); and sedimentary petrography (2). 
10. Status regarding reports, term papers 
and surveys: 

90% of departments state required; 10% rec- 
ommend (based on 209 schools respond- 
ing). 

11. Extent to which faculty travel to scien- 
tific meetings is supported by the school 
and department: 

There were 79 different methods of financ- 
ing indicated by the 216 responding 
schools. Statements (mostly a matter of 
semantics) from 37 departments include: 
entire expenses (3%); moderate coverage 
(11%); almost none (59%); occasional 
(5%); partial (8%); adequate (13%). Eight 
departments expressed in terms of depart- 
mental budget for travel and ranged from 
$1000 to $45.00 a year. Thirty three 
schools indicated individual staff grants 
ranging from $1000 a year to $25.00 a year, 
two schools of which indicate contingency 
on offering paper at meeting. Forty-one 
schools indicated support in terms of per- 
centage of actual costs, but in most cases 
citing restrictions according to type of 
travel, geographic location, or selected 
meetings. Of these 25 departments offer 
100% of expenses; one, 95-100%; two, 75- 
100%; one, 50-100%; four, 66.6%; one, 60%; 
seventeen, 50% of expenses, two schools 
stating a maximum of $75 and $40 re- 
spectively; one, 20%; one department, 1% 
of staff member’s base pay; and eight 
schools stated no support. Fifty-one 
schools answered in terms of the number 
of meetings that may be attended. Over 
half of these schools (36) offer one trip a 
year for each staff member, with varia- 
tions, regarding per diem, type and geo- 
graphic location of meeting. Other answers 
include three trips per year; two trips per 
year; all local and regional meetings; local 
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and one national; one meeting every three 
years; every two years unless offer paper; 
two to three staff members a year, full 
expenses; occasional trip with support, if 
offer paper; variable within budget; and 
private support. Others include; plane fare 
plus 2 to 3 days at $12 a day; travel with- 
in state and per diem out of state; some 
support if offer paper; funds to allow 1 to 
2 trips a year to G.S.A. meetings; and 
variable, usually 50% for two meetings. 


12. Departmental policy concerning load 
minimum: 

49% of departments answered yes; 51%, no 
(based on 195 departments responding). 
Insufficient response to the question on the 
number of hours considered minimal was 
forthcoming to be of value. 


13. School policy on sabbatical leave: 


72% of departments offer; 28% do not 
(based on 214 schools responding ). Among 
those schools having sabbaticals, 119 offer 
50% of the annual salary for a full year’s 
leave, 63 schools offer 100% of annual sal- 
ary for a half year leave, 52 schools offer- 
ing a choice of either of the former. Other 
schools offer 100% annual salary for a full] 
year leave (13 schools); 25% of annual sal- 
ary for a year’s leave (2 schools); 50% of 
annual salary for two year’s leave; 50% sal- 
ary for a year’s leave, if single, or 75% of 
salary for a year’s leave, if married (1 
school); leave formula arranged (2 
schools); no set policy (5 schools); and 
66.6% annual salary for full year leave. 


14. Statement that best describes the school 
and departmental attitude concerning re- 
search and publications by staff members 
(based on 211 schools responding): 
(a) Essential for normal advancement..38% 
(b) Consider good teaching most im- 
portant, do research if can... 42% 
(c) Do not consider productive re- 
search essential to good teaching, 
or to a normal rate of advance- 
ment 3% 
(a) and (b) both checked_...--- 16% 


15. Minimum grade requirements necessary 
for students to maintain a degree candi- 
dacy status in geology at the: 

B.S. LeveL: (based on 207 schools report- 
ing). Expressed in letter grades: B (8 de- 
partments); B— (1 dept.); C+ (10 
depts.); C (155 depts.); C— (4 depts.). 
Expressed in percentage grades: 77% (1 
dept.); 75% (3 depts.); 70% (4 depts.); 
66% (1 dept.); 60% (5 depts. ). 
GRADUATE LEVEL: (based on 119 schools 
offering graduate degrees responding): 
Expressed in letter grades: B+ (3 depts. ); 
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B (99 depts.); B— (2 depts.); C+ (1 
dept.); C (6 depts. ). Expressed in percent- 
age grades: 70% (1 dept.); 75% (1 dept.); 
65% (1 dept.); 85% (1 dept.); 66% (3 
depts. ); 60% (1 dept.). 

16. Special equipment inventory: 


Have Access 


to (om 
campus or 

Item Own elsewhere) Neither 
Spectroscope 41 105 50 
X-ray (powder) 70 712 53 
X-ray (single crystals) 45 48 15 
Differential thermal 

analysis unit 45 50 79 
Universal stage 123 115 58 
Electron microscope 5 79 80 
Magnetometer 52 34 89 
Electrical resistivity 

gear 38 44 86 
Seismograph gear 51 32 87 
Gravity meter 41 34 92 


Points OF INTEREST 


The table of courses, mostly self-explan- 
atory, indicates the extent of various course 
offerings, the number of credits, and intent 
of courses, whether required, recommended 
or elective, at all three degree levels. 
Certain courses (column 1) are not offered 
formally, but are included in the content 
of other courses. 


Based on the number of schools indicat- 
ing required courses, the following would 
be considered the most important at the 
B.S. Level: Physical, Historical, Structural, 
Mineralogy, Invertebrate Paleontology, 
Lithology, Field Geology and General 
Stratigraphy, listed in decreasing order. 
These agree, except in order, with the first 
eight courses in question 4, which deals 
with the courses considered by the Depart- 
ments as fundamental and basic to the 
B.S. in Geology. 


It is perhaps of interest that about a 
third of the schools responding do not offer 
Field Geology and nearly a half do not 
offer Summer Field Camp. Mineralogy (in- 
cluding Crystallography), though consid- 
ered fundamental, is not offered by nearly 
a fourth of the schools reporting. Mineral- 
ogy (excluding Crystallography) is taught 
by only about a fourth of the responding 
schools. Petroleum Geology, still our most 
important field of employment, is taught as 
a separate course in only about half the 
responding schools. (Only seven schools 
report Petroleum Geology as being taught 
in other courses, presumably non-metals 
economic geology.) Although General 
Stratigraphy is considered one of the eight 
“core” courses, less than a quarter of the 
schools offer separate courses in Precam- 
brian, Paleozoic, or Mesozoic-Cenozoic 
Stratigraphy. General Geophysics is offered 
in about 40% of the responding schools 
and Exploration Geophysics in only about 
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20% of the schools. General Geochemistry 
is offered in about 30% of the schools; 
Advanced Geochemistry in about 14%; and 
specialized courses in Geochemistry in 
roughly 10% of the schools. Additional 
courses offered by about a quarter or less 
of the schools include Advanced Historical, 
History of Geology, Physiography, Index 
Fossils, Palynology, X-ray Crystallography, 
Tectonics, Petrofabrics, Photogrammetry 
and Sedimentology. 

The credits allowed to various courses 
indicate a considerable spread among the 
various departments. Also considerable 
variation exists within the departments 
regarding the emphasis placed in certain 
courses as to required, recommended or 
elective; further, variability exists in regard 
to the degree level at which courses are 
offered. This of course is controlled in part 
by the degree level which is terminal in 
various departments. Among the respond- 
ing geology departments, 98 offer only the 
Bachelor’s, 52 additional through the Mas- 
ter’s degree; and 78 additional through 
the Ph.D. degree. However, inconsistency 
as to degree level of course assignment is 
noticeable among the schools offering all 
three degrees. 

In foreign language requirements for 
the Doctorate, Russian has become the 
most common substitute for the customary 
French or German languages. Question 3 
indicates the wide range in credits required 
for achievement of the B.S., M.S. or Ph.D. 
degrees. In courses considered fundamental 
to the Bachelor’s degree, good agreement 
is found among departments in the first 
eight courses. However, beyond these 
eight “basic” courses, essentially every 
other known course was selected by some 
school(s) as basic and fundamental to the 
B.S. degree. 

For attainment of the baccalaureate de- 
gree, half the responding departments 
require Mathematics through at least some 
Calculus and over 90% require a year of 
Physics. However, only about two thirds 
of the departments require a year of Chem- 
istry. Qualifying examinations at the Mas- 
ter’s level are not required by 30% of the 
departments responding. 

Questions directed more towards in- 
structional practices indicate that about 
half the departments require a minimum 
teaching load; that 28% of the departments 
do not have sabbatical leaves; that 38% of 
the departments consider productive re- 
search essential for normal advancement, 
but 42% consider good teaching most im- 
portant, with productive research more or 
less incidental. 

The equipment survey would indicate 
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New SExG Officers 


Dr. Lawrence Y. Faust of Tulsa has been 
elected President of the Society of Explora- 
tion Geophysicists. He will succeed Dr. 
J. P. Wood at the 3lst Annual Meeting of 
the Society in Denver, Colorado, Novem- 
ber 5-9. Other Society officers elected are 
Dr. Milton B. Dobrin, First Vice-President; 
Dr. Stanley H. Ward, Vice-President; R. 
Maxey Pinson, Secretary-Treasurer and 
R. B. Rice, Editor. 

Dr. Faust, geophysical supervisor for 
Amerada Petroleum Corporation, served as 
editor of the Society bulletin from 1957 to 
1959 and has been active in the Tulsa sec- 
tion of SEG. Dr. Wood directs the geo- 
physical laboratory of the Atlantic Refining 
Co., Dallas, Texas. 





Lehigh Mineral Research 


The Department of Geology of Lehigh 
University recently received a grant of 
$20,000 from the National Science Foun- 
dation to expand a mineral synthesis re- 
search program being carried on under the 
direction of Dr. Dale R. Simpson. The two 
year program is an investigation into the 
stability characteristics of the mineral 
apatite in sedimentary, igneous, and meta- 
morphic rocks. Conditions required to syn- 
thesize apatite will be determined. 





that roughly a third of the departments 
either own or have ready access to the 
major geophysical instruments, where Gen- 
eral Geophysics is taught in about 40% and 
Exploration Geophysics in about 20% of 
the departments. Instruments used mostly 
in Mineralogical and/or Geochemical 
teaching and research, as spectographs, 
spectroscopes, x-ray and differential ther- 
mal analysis units are apparently on the 
average accessible to more departments 
than are Geophysical instruments. 

The questionnaire leaves much to be 
desired in both depth of general coverage 
and details in certain areas, especially the 
content of courses; recommended curricula 
for science teacher certification in primary 
and secondary education; the impact of the 
current geological recession on the profes- 
sion in general and on individual depart- 
mental adjustments and trends; and many 
other important areas which likely should 
become objectives of early investigation. 
This survey does indicate to an extent the 
present emphasis and variations in regard 
to course offerings and a number of fac- 
tors indicating patterns of departmental 
operations. As such, it could serve as a 
basis for further studies. 
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will meet in Amarillo, San Antonio, and 
El Paso, and each gathering will be desig- 
nated an AAPG Regional Meeting. 


Sections, Divisions, AND AFFILIATED 
SOCIETIES 


Article IV of the By-Laws provides for 
Regional Sections—regional organizations 
of AAPG members; Technical Divisions— 
organizations of AAPG members with simi- 
lar interests in a specialized field of earth 
science related to petroleum geology; and 
affiliation of organized groups or societies, 
generally, but not necessarily local, whose 
“objects, aims, constitutions, by-laws, or 
practice are functioning in harmony with 
the objects and aims of the Association.” 

There are three regional sections—Pacific, 
Eastern, and Rocky Mountain, and each 
functions in a somewhat different manner. 
The Pacific Section operates regionally in 
holding an annual meeting of AAPG mem- 
bers in the Pacific Coast area, and as a local 
society of members in Los Angeles by hold- 
ing monthly luncheons. The Eastern Sec- 
tion operates as a local society of AAPG 
members residing in the New York area. 
The Rocky Mountain Section, on the other 
hand, is, in effect, a federation of geological 
societies in the Rocky Mountain states, 
and its sole function is to stage a regional 
meeting annually. 

The only Technical Division is the Soci- 
ety of Economic Paleontologists and Min- 
eralogists, organized in 1927, and chartered 
as a technical division in 1930. It pub- 
lishes two journals—Journal of Paleontol- 
ogy (Vol. 1, 1927), and the Journal of 
Sedimentary Petrology (Vol. 1, 1931). The 
Journal of Paleontology is a joint operation 
with the Paleontological Society, each soci- 
ety having editorial and financial responsi- 
bility for three issues per year. The Society 
of Exploration Geophysicists was chartered 
a technical division of AAPG in 1932, and 
in 1936 became an independent society. 

There are presently 46 local or regional 
societies affiliated with the Association. 
These are located in all parts of the United 
States and Western Canada, principally in 
the oil-producing areas, with two in Vene- 
zuela, and one in Libya. Membership of 
these societies includes many AAPG mem- 
bers, but this is not a condition of affili- 
ation. Among other things, this relationship 
affords a mechanism for conducting AAPG 
business at the local level, electing District 
Representatives, and sustaining member in- 
terest in Association affairs. Affiliated soci- 
eties in cities large enough to have suitable 
facilities for accommodating national 
conventions, act as hosts, and supply the 
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manpower necessary for the undertaking. 

The AAPG is a charter member of the 
American Geological Institute. Of histori- 
cal interest is the important role of the 
Association in the founding of AGI. In 
1942, at the Annual meeting of AAPG in 
Denver, Carey Croneis 1 called on all geol- 
ogists to organize a federation for the 
advancement of geology and geologists. 
Under the guidance of the AAPG, explora- 
tory discussions were held in Fort Worth 
and Chicago during 1943 and after pro- 
longed discussion at various conferences in 
the ensuing years the AGI finally was 
founded under the National Academy of 
Sciences in November 1948 by eleven soci- 
eties including the Association. The AAPG 
and its members have continued to play 
an active role in the development of the 
Institute. The AAPG is represented on the 
Board of Directors of AGI by two direc- 
tors. Currently the two directors are Noel 
H. Stearn and Gordon I. Atwater. 

Affiliation is also maintained with Section 
E of the American Association for the 
Advancement of Science, the Division of 
Earth Sciences, National Research Coun- 
cil, and the Society of Exploration Geo- 
physicists. 


CoMMITTEE WoRrK 


As in any organization of this type, the 
program and projects are carried out by 
committees. At present there are 16 stand- 
ing, and 10 special committees, and their 
functions can be classified as scientific, 
professional, public relations, and service 
to the petroleum industry. Space permits 
discussion of only a few of the programs. 

Committees whose functions are here 
classified as scientific include Research, 
with subcommittees (a) preparing a map 
of basement rocks of North America, (b) 
studying the problem of underground dis- 
posal of atomic wastes, (c) on carbonate 
rocks, (d) supervising grants-in-aid, (e) 
reviewing research projects, and (f) with 
responsibility for research symposia at an- 
nual conventions. Presently, the Associa- 
tion has a Research Fund of $80,650, in- 
cluding investments of $65,800, at cost, and 
this fund is being increased by the vigorous 
efforts of the Voluntary Research Fund 
Campaign Committee. The Research Fund 
and its use are administered by a board 
of three Trustees. Another committee func- 
tioning in the scientific field is the Com- 
mittee on Stratigraphic Correlations. 

One of the most popular activities of the 
Association has been its distinguished lec- 
ture program, started in 1941, wherein the 

1 Croneis, Carey, Geology in War and Peace, 


Am. Assoc. Petroleum Geologists Bull. v. 26, 
no. 7, pp. 1221-1249, 1942. 
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committee arranges eight tours per year, 
by outstanding speakers, who visit as many 
affiliated societies and universities in the 
United States and Canada, as _ possible. 
Some speakers have met as many as 50 
engagements, with 30 being not uncom- 
mon. Expenses are prorated among the 
groups participating in each tour. When- 
ever possible, affiliated societies are given 
preference in scheduling distinguished lec- 
turers. 

Ben H. Parker, in his address as retiring 
president of the Association stated his be- 
lief “. .. that most petroleum geologists are 
working in a truly professional aspect of 
our science.” 2 In the view of some mem- 
bers, AAPG is a scientific rather than pro- 
fessional organization, but the work of 
certain committees has aspects of serving 
a professional group—Professional Stand- 
ards Committee, Industrial and Academic 
Relations Committee which surveys the 
fields of training and possible employment 
of geologists, and last year the work of 
another committee was completed with the 
re-adoption of a Code of Ethics by the 
membership. 

In public relations, the Public Informa- 
tion Committee endeavors by various 
means to inform the public of the impor- 
tance of the work of geologists in our 
daily lives. The Boy Scout Committee, first 
established in 1945 as the Committee on 
Boy Scout Literature, has done an out- 
standing job in introducing geology into 
the Boy Scout program, especially through 
the Geology Merit Badge Pamphlet, ap- 
proved by the Boy Scouts of America in 
1953. Of equal, or even greater, impor- 
tance has been the generation of interest 
among geologists to become scouters, and 
to work with the boys, first hand. 

Since 1935, through the Committee on 
Statistics of Exploratory Drilling, the Asso- 
ciation has compiled, analyzed, and pub- 
lished significant annual data on prospect- 
ing for oil and gas in the United States and 
Canada. These reports are recognized to 
be of inestimable value by the oil industry 
and government, because they are authori- 
tative, objective, and unbiased. A coordi- 
nate service to the industry is the annual 
publication in the June Bulletin, of papers 
describing current oil and gas develop- 
ments in the principal producing areas of 
the United States and Canada; and of most 
other producing areas of the United States 
and Canada; and of most other producing 
areas of the free world, published in the 


2 Parker, Ben. H., “Attributes of the Geologic 
Profession,” Am. Assoc. Petroleum Geologists 
Bull., v. 45, no. 7, July 1961. 
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July issue. These are the responsibility of 
the Committee for Publication, which may 
also assist the Editor in soliciting papers, 
and in other ways. 


ORGANIZATION 


Article V, Section 3 of the Constitution 
provides that the Executive Committee 
“ ..Shall have control and management of 
the affairs and funds of the Association...” 
The Executive Committee is composed of 
the President, Vice-President, Secretary- 
Treasurer, Editor, and immediate Past- 
President. They meet at the time of the 
annual convention, and four or five times, 
additionally, through the year. 

Candidates for office are selected by a 
Nominating Committee, appointed by the 
Executive Committee, and no one shall 
hold the office of president or vice- 
president for two consecutive years, of 
secretary-treasurer longer than two, and of 
editor for more than four consecutive 
years. The Nominating Committee must 
nominate two or more candidates each for 
President and Vice-President, and one or 
more for Secretary-Treasurer and Editor. 
Additional nominations may be made by a 
petition signed by 50 or more active mem- 
bers. Election is by mail ballot, counted 
by the Ballot Committee as soon as pos- 
sible after January 31. 

The Business Committee acts as an ad- 
visory board to the Executive Committee 
and to the Association, and is composed 
of the District Representatives, who com- 
prise the bulk of its membership, the offi- 
cers, officers-elect, two members elected by 
the technical division, and as many as five 
members-at-large. The chairman and vice- 
chairman are appointed by the Association 
President, and in recent years the chairman 
has been invited to attend meetings of the 
Executive Committee. 

District Representatives are elected from 
districts defined by the Executive Commit- 
tee by local groupings of the membership. 
Each district is entitled to one representa- 
tive for every 25 active members of the 
Association, and to one additional repre- 
sentative for each additional 75 members. 
Most of the districts are centered around 
local, affiliated societies, thus providing 
meeting places for AAPG members where 
the District Representative can canvass 
member opinion on Association affairs, and 
bring to them information and questions 
from the Executive Committee. District 
Representatives also assist the Executive 
Committee by securing information and 
providing opinions on qualifications of ap- 
plicants for membership. 

(Continued on page 38) 
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Underground Detection 
Symposium Planned 


A symposium on “Detection of Under- 
ground Objects, Materials, and Properties” 
is being planned by the U. S. Army Engi- 
neer Research and Development Labora- 
tories, Fort Belvoir, as a step toward clari- 
fying the state of this scientific specialty. 
The symposium is tentatively scheduled for 
the spring of 1962, but a date has not yet 
been set. 


Stephen E. Dwornik, an employee of 
the Mine Detection Branch of the Lab- 
oratories, who has been designated pro- 
gram chairman for the symposium, said it 
is hoped that the fields of biology, geology, 
geophysics, forestry, archeology, and ocean- 
ography will be represented. Papers also 
will be invited concerning instrument de- 
velopment in the visible, infrared, and 
radar regions of the spectrum. 


“For many years,” Mr. Dwornik said, “a 
great amount of research has been con- 
ducted by government and private industry 
for detection of underground objects, mate- 
rials and properties. Various organizations 
in many different fields of science have de- 
veloped unique magnetic, electro-magnet- 
ic, atomic, and optical techniques to solve 
their own particular problem. For example, 
an archeologist may use a narrow band 
film-filter combination to detect minute dif- 
ferences in vegetation cover over ancient 
structures; or a geologist may detect ore 
bodies by seismic, magnetic, or botanical 
characteristics. However, because this work 
is conducted in many fields of science, no 
single literature source exists for dissemi- 
nation of information. Poor exchange of 
information leads to duplication of effort 
and non-utilization of new or improved 
instrumentation techniques. Our proposed 
symposium will help to clarify the state 
of this scientific specialty.” 


Individuals interested in presenting 
papers (15-20 minutes in length), and in- 
dividuals interested in attending such a 
symposium are requested to write to Mr. 
Dwornik, Mine Detection Branch, USA- 
ERDL, Fort Belvoir, on or before Octo- 
ber 30. A short summary of a proposed 
paper is requested. 
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Antarctic Research 


Beginning this month, the United States 
will launch its largest and most far-reach- 
ing season of scientific research in the 
Antarctic with participation of nearly 200 
scientists from more than 25 universities, 
research institutions and government agen- 
cies undertaking a wide range of research 
projects in biology, geology, geophysics, 
meteorology and oceanography. In support 
of this program, the NSF has made 53 
grants and contracts totaling over $4.5 mil- 
lion and expects to award additional grants 
which will bring the program expenditures 
up to about $5.5 million. 


The U. S. Geological Survey has received 
funds for geologic mapping in Antarctica 
and geological scientists from Cal Tech, 
Columbia, Kansas, Ohio State, Michigan, 
Minnesota, Rutgers and Wisconsin will par- 
ticipate in various aspects of the U. S. 
Antarctic research program. 


The program is coordinated by the Na- 
tional Science Foundation through its office 
of Antarctic Programs, headed by Dr. T. 
O. Jones, with A. P. Crary as Chief 
Scientist. 


In its planning for the U. S. scientific 
program in the Antarctic the Foundation 
looks initially to the recommendations of 
the Committee on Polar Research of the 
National Academy of Sciences regarding 
program content and desirable goals. 
Through its membership in the Special 
Committee for Antarctic Research (SCAR) 
of the non-governmental International 
Council of Scientific Unions (ICSU), the 
Committee on Polar Research is enabled to 
keep the Foundation informed of the inter- 
ests of other nations in Antarctic research 
and of the over-all plans of SCAR. 





FORT WORTH HOST 
TO 
MIDWEST EXPLORATION 
MEETING 


The Fifteenth Annual Midwestern Ex- 
ploration meeting will be held in the Hotel 
Texas, Fort Worth, Texas, March 15-16, 
1962. Sponsors for the meeting will be 
the Shreveport, Dallas, Fort Worth, Okla- 
homa City, Midland and Tulsa sections of 
the Society of Exploration Geophysicists 
jointly with the Fort Worth Geological 
Society, with the local geologists and geo- 
physicists as co-hosts. The program for the 
meeting will be arranged by Walter D. 
Baird (geophysics) and Castle J. Harvey 
( geology). 
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The Business Committee meets annually 
at the time of the convention, considers 
and makes recommendations on matters 
brought to it by the Executive Committee, 
by members, or originating within the com- 
mittee itself, and hears reports of chair- 
men of standing and special committees. 
Only the Business Committee can make 
recommendations concerning changes in 
the Constitution or By-Laws to the annual 
business meeting of the Association. By- 
Law changes are made at the annual busi- 
ness meeting; whereas, constitutional 
changes, if approved at the annual busi- 
ness meeting, are submitted by mail ballot 
to the membership. 


Honors 


The AAPG has four awards which may 
be granted annually, and are conferred at 
the opening session of the annual conven- 
tion. The Sidney Powers Memorial Medal 
is given in recognition of outstanding 
achievement in, and service to, petroleum 
geology. Recipients automatically become 
Life Members without payment of the Life 
Member fee. The executive Committee may 
elect as Honorary Members persons who 
have contributed distinguished service to 
the cause of petroleum geology. Honorary 
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members in good standing, as sponsors, 
stating his training and experience. 

An appplicant for active membership 
must be a graduate with a Bachelor’s 
degree from an institution of university 
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standing, with a major in geology, and in 
addition, have had five years’ experience; a 
Master’s degree and four years’ experience; 
or a Doctor's degree and two years’ expe- 
rience. 

Any person is eligible for junior mem- 
bership who is, or has been, regularly 
enrolled as a graduate student in an insti- 
tution of recognized standing for graduate 
work in geology, and who has completed 
one semester or two quarters of graduate 
courses; one or more years of experience 
after the Bachelor’s degree may be con- 
sidered in lieu of graduate work. Juniors 
may, upon application, be advanced to 
active membership after acquiring the 
requisite five years’ experience. Junior 
membership is limited to seven years. 

An applicant for associate membership 
must be a graduate of an institution of 
university standing, having majored in sci- 
ences related to petroleum geology, and 
having acquired three years’ experience in 
his field. 

Application forms may be _ obtained 
from Association Headquarters, Box 979, 
Tulsa, Oklahoma; from District Repre- 
sentatives; and from geology departments 
in many colleges and universities. New 
forms, for use after January 1, 1962, will 
be available late this year, and these should 
be obtained and used. Annual dues are $12 
for active, junior, and associate members; 
there is no initiation fee. 

Membership applications are reviewed 
by the Executive Committee, and if ap- 
proved, the name of the applicant and his 
sponsors are published in the Bulletin. If, 
after 30 days, no reason is presented why 
the applicant should not be admitted, he is 
notified of his election. Upon payment of 
dues, he is admitted to membership in 
the Association. 


CONCLUSION 


Because of its close identification with 
the petroleum industry, the AAPG is pri- 
marily an organization of economic geolo- 
gists. Petroleum geology has come a long 
way since the days when the discovery of 
a surface “structure” could be almost syn- 
onymous with a new oil field. Many geo- 
logical processes have been involved in the 
formation and accumulation of oil and gas, 
and the geologist must exert all his training 
and ingenuity to meet the challenge of sup- 
plying adequate energy resources for the 
future. In the process, he has been making 
and will continue to make significant con- 
tributions of knowledge and basic concepts 
to the science of geology along its entire 
broad front. 
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SCIENCE FOUNDATION 
(Continued from page 11) 

needs of high school teachers of science 
and mathematics for supplemental instruc- 
tion through courses offered on Saturdays 
or during after-school hours. A total of 27 
of the 1961-62 institutes offer earth sci- 
ences, out of a total of 236 in all fields. 


7) In-service institutes for elementary 
school personnel. This is a pilot program 
carried on on a limited basis. Five of the 
24 1961-62 institutes of this category in- 
clude earth sciences. 


Special Projects in Science Education: This 
group is concerned principally with the ex- 
perimental testing and development of 
promising new ideas for the improvement 
of science instruction, and with new and 
more effective methods of increasing the 
knowledge of science on the part of young 
people. In a sense, many of the activities 
of this section are research studies, designed 
to answer the question “How can we im- 
prove science education?” 

Under the Special Projects in Science 
Education program the American Geologi- 
cal Institute has received support for its 
Visiting Geological Scientist Program, the 
Visiting International Scientist Program, 
and the International Field Institute for 
College Geology Teachers-Great Britain, 
1961. 

Head of the Special Projects in Science 
Education Section is Dr. James S. Bethel. 
His programs include the following: 


1) Programs for secondary school stu- 
dents. Projects within this group are 
planned by educational and research insti- 
tutions to enlist the interest of secondary 
school students in science, mathematics, 
and engineering. These programs include 
enabling outstanding scientists to visit 
schools to make personal contacts with stu- 
dents and teachers, providing summer sci- 
ence training for secondary school _ stu- 
dents, and assisting State Academies of 
Science to carry out projects to improve 
the status of science and science education. 


2) Advanced science education pro- 
grams. These cover a variety of activities 
directed toward projects of special interest 
to pre-doctoral and postdoctoral scientists 
and toward improving the scientific back- 
ground of science teachers. One program, 
Research Participation for College and 
Secondary School Teachers, gives science 
and mathematics teachers in secondary 
schools and small colleges an opportunity 
to enhance their professional backgrounds 
through actual work alongside experienced 
scientific investigators in the laboratory or 
in the field. Another, Advanced Subject 
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Matter Institutes, provides institutes in spe- 
cialized fields of science, frequently dealing 
with the so-called “derived fields” in which 
the subject matter usually goes beyond the 
limits of the usual academic offerings. 


Course Content Improvement Programs: 
NSF is supporting vigorous and sustained 
efforts to develop instruction programs in 
science and mathematics that reflect con- 
temporary knowledge and modern view- 
points. A key element is curriculum im- 
provement and a valuable adjunct is imagi- 
native teaching aids. Dr. Charles A. Whit- 
mer is Section Head of this group which 
supports the following types of activity: 


1) Course Content Studies and Devel- 
opment. Projects have been supported for 
elementary, secondary, and college levels. 
Major emphasis has been placed on second- 
ary schools courses and have included 
sponsorship of the Physical Science Study 
Committee that has produced books, films, 
teaching aids, and other materials for use 
in modernizing high school physics instruc- 
tion; and the Biological Sciences Curricu- 
lum Study, which is undertaking a com- 
parable program for that fiield. 

The Teaching Resources Development 
Program (Duluth Conference) of the AGI 
was supported as a course improvement 
activity and last spring the Foundation 
made a grant to the Institute for a two- 
year Course Content Curriculum Study at 
the undergraduate college level in the 
geological sciences which is just now get- 
ting underway. 

2) Supplementary Teaching Aids. Sup- 
port is provided for the development of 
high quality teaching aids in films, televi- 
sion, and instructional equipment. For ex- 
ample, John W. Harshbarger of the Uni- 
versity of Arizona has received support for 
a project to develop hydraulic models, ana- 
logous to subsurface geologic conditions, 
for studying and demonstrating the char- 
acteristics of groundwater movement. 


EXCHANGE OF SCIENTIFIC INFORMATION 


Availability and effective exchange of 
research results are essential to the progress 
of science. The Foundation, recognizing 
this fact, has always devoted a portion of 
its effort to the scientific information 
problem. 

In 1958 NSF was assigned, by Congress 
and the President, specific responsibility for 
developing an effective national system for 
ensuring that United States scientists have 
available the results of significant research 
carried on throughout the world. The Office 
of Science Information Service is respon- 
sible within NSF for meeting this responsi- 
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bility. The Office is divided into four pro- 
grams to accomplish this. 

1. Documentation Research Program. 
This group is concerned with stimulating 
and supporting research that hopefully will 
lead to new and better methods of proc- 
essing, disseminating, storing, and retriev- 
ing scientific information. The primary em- 
phasis of this program is on,relatively long- 
range developments. Mrs. Helen Brownson 
is Program Director. 


2. Foreign Science Information Program. 
This program is designed to improve com- 
munications between U. S. scientists and 
their counterparts throughout the world. 
Financial assistance is provided for studies 
of the status of research in other countries, 
for collections of foreign science literature 
not readily available in this country, and 
for translation of selected foreign publica- 
tions. NSF renders financial aid in the 
cover-to-cover translation of approximately 
50 Soviet scientific journals. 

Among the translation efforts in the earth 
sciences supported by this program are the 
cover-to-cover translations of Doklady of 
the Academy of Sciences of the USSR, 
Earth Science Sections, Izvestiya of the 
Academy of Sciences of the USSR, Geo- 
logic Series, and the selective translation 
journal, International Geology Review, all 
published by the American Geological In- 
stitute under the guidance of the AGI 
Advisory Committee on Translations. In 
addition, translation programs relating to 
economic geology, geochemistry and geo- 
physics being conducted by other groups 
are receiving similar support. 

Mr. Fergus J. Wood is Program Direc- 
tor. 

3. Research Data and Information Serv- 
ices Program. The two objectives of this 
program are to increase the availability of 
unpublished scientific information, and to 
improve the effectiveness of specialized 
reference centers serving science and tech- 
nology. Studies in the “non-conventional” 
publications field are sponsored. Program 
Director is Mr. A. Gregory Abdian. 

4. Support of Scientific Publications Pro- 
gram. This program provides financial 
assistance to scientific publications of vari- 
ous types, and sponsors studies and experi- 
ments that explore new approaches to 
scientific publishing, and improved publi- 
cation techniques. Grants are made to sup- 
port journals of original research that have 
financial problems; these are restricted to 
the minimum time necessary to enable the 
journal again to become self-supporting. 
GeoScience Abstracts, published by AGI, 
has been given supplementary financial aid 
in its initial years of publication through 
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this program. Program Director is Mr. 
Ralph E. O’Dette. 


OTHER ACTIVITIES 


Mention should be made of the Founda- 
tion’s many international activities. Carried 
on chiefly through the Office of Special 
International Programs, they include main- 
tenance of an office in the American Em- 
bassy in Tokyo to improve exchange of 
scientific information between U. S. and 
Japanese scientists, administration of the 
United States portion of North Atlantic 
Treaty Alliance (NATO) and organization 
for Economic Cooperation and Develop- 
ment (OECD) fellowship programs, and 
stimulating attendance of United States 
scientists at important scientific meetings 
abroad. The office also maintains liaison 
with the Department of State on interna- 
tional scientific matters. Dr. J. Wallace 
Joyce is head of the office. 

The supply of scientific manpower, and 
professional characteristics of U. S. scien- 
tists, are the concern of an NSF fact-gath- 
ering program maintained by the Scientific 
Personnel and Education Studies section 
of the Division of Scientific Personnel and 
Education. This group, headed by Mr. 
Thomas J. Mills, compiles and analyzes 
information on supply and demand factors, 
characteristics, utilization, and training of 
scientific and technical personnel. It also 
maintains the National Register of Scien- 
tific and Technical Personnel jointly with 
many scientific societies. The American 
Geological Institute participates in the pro- 
gram of maintaining records on earth 
scientists. 

In conjunction with its responsibility to 
assist in the development of national sci- 
ence policy, the Office of Special Studies 
in the Foundation conducts an extensive 
program for the collection and analysis of 
statistical information pertaining to ex- 
penditure, manpower, and other aspects of 
scientific and technological progress. An 
important phase of the work of this office 
headed by Dr. Jacob Perlman—deals with 
the flow of funds for research and develop- 
ment in four sectors of the economy: gov- 
ernment, private industry, colleges and uni- 
versities, and other non-profit institutions. 
To date, statistical time series, beginning 
with the year 1953, have been made avail- 
able. Analytical studies by the office have 
dealt with such subjects as the impact of 
research and development in other sectors. 
The Office of Special Studies also holds an 
interest in the dissemination of scientific 
information, equipment and facilities used 
in the research and development process, 
and the progress of science and technology 
in other countries of the world. 
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NUCLEAR EXPLOSIONS 
(Continued from page 23) 

ance would be (1) measurements of more 
accurate travel-time curves and amplitude- 
vs-distance relations, (2) better delinea- 
tion of differences between velocities in the 
continental and oceanic layers of the upper 
mantle, (3) more refined experiments, us- 
ing appropriately placed arrays of instru- 
ments, to determine differences in com- 
position and physical states within the 
earth’s core, (4) experiments which can 
better define the nature and propagation 
of surface waves, and (5) determination of 
crustal structure in aseismic regions (such 
as Antarctica). 

(b). Mining. Rock removal by block 
caving would be a means of recovering 
ore fractured and broken by a nuclear 
explosion and subsequent roof collapse 
(Flangas and Shaffer, 1960). Here the 
geologist must work closely with the min- 
ing engineer in predicting mechanisms of 
crushing and fracturing and the resulting 
particle size distributions. 

(c). Cratering. For the last three years, 
Plowshare has sponsored a broad program 
in the field of cratering (Nordyke, 1961). 
Studies of many hundreds of craters pro- 
duced by chemical explosions in a variety 
of media have established empirical scal- 
ing curves (radius or depth vs. yield) with 
rather well-defined constants. Crater 
dimensions for nuclear explosions are con- 
sistent with these curves. Geologists have 
participated in these studies by mapping 
the structural anatomy of craters, by deter- 
mining particle size distributions, and by 
observing relations between the mechani- 
cal behavior of a medium during crater 
formation and the presence of natural dis- 
continuities and properties variations in the 
geologic environment. 


7. Special Studies 

(a). H.E. Explosions. The influence of 
the medium and the effects produced with- 
in it during contained chemical explosions 
have been studied by excavating into explo- 
sion sites in salt (Short, 196la) and tuff 
(Short, 1961b). Emphasis was placed on 
fracture patterns, deformation of crystals 
and layers by shock, and the role played 
by natural discontinuities in localizing 
failure. An earlier study (Cattermole, 
1958) of a 50-ton H.E. explosion in tuff 
was made by the U.S.G.S. in connection 
with the Rainier event. 

(b). Phase Transformations by Shock 
Waves. In future underground nuclear 
explosions, attempts will be made to bring 
about polymorphic phase transformations 
in a variety of minerals, including quartz- 
coesite and certain stress and anti-stress 
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minerals. Samples will be placed near the 
zero point of an explosion where the 
shock stresses are expected to be of suffi- 
cient intensity and duration to induce 
phase changes. Another possibility is the 
transformation of graphite, or of carbon 
in solid solution with iron (cohenite), to 
the diamond structure. Mixtures of finely 
ground carbonates and silica may also be 
included in the samples to see whether 
calcium silicates might be formed. The 
approach at present is strictly empirical, 
as there exists little theory for adequate 
predictions of results. 

(c). Hawaiian Volcano Studies. Follow- 
ing the 1959 eruptions of Kilauea Iki, in 
which a lava lake was formed, a program 
to develop techniques for drilling into 
molten rock was sponsored by Plowshare 
(Rawson, 1960). Successful drilling 
through a 20-foot crust of solidified basalt 
into the lava lake demonstrated the feasi- 
bility of operating in melts similar to that 
which may be produced from a nuclear 
explosion. Samples of the melt and of 
dissolved gases were collected in the course 
of the field project and a thermal profile 
through the crust was determined. 

(d). Useful Chemical Reactions. Cer- 
tain chemical products can be released by 
the in situ detonation of nuclear explo- 
sives. Favorable reactions are those which 
proceed below 2000°C, yield soluble or 
gaseous products, and can take place at 
depths at which the explosions will be 
completely confined. Examples of possible 
economic import are the production of 
K,SO, from alunite, CO, from limestone, 
or sulphur derivatives from gypsum. Also 
considered is the enrichment of low-grade 
ore (e.g., some base-metal sulphide depos- 
its) by driving off useable or unwanted 
volatile constituents released by shock 
decomposition. The metals may then be 
recovered from the zone of broken rock 
by block caving or by leaching with suit- 
able solvents. 

(e). Differential Thermal Analysis Pro- 
gram. Differential thermal analyses of cer- 
tain minerals and rocks are being made to 
check for temperature-dependent irrever- 
sible transformations. This, together with 
other techniques, may help to determine 
the distribution of peak temperatures in 
the rock surrounding an underground nu- 
clear detonation. 

(£). Thermoluminescence Studies. By 
studying pressure-induced variations in the 
thermoluminescent glow curves for a vari- 
ety of minerals and rocks, it may be 
possible to establish the pressure distribu- 
tion in rocks affected by an underground 
nuclear explosion. 


GEOTIMES 

















CONCLUSION 


In conclusion, it is hoped that this 
resumé has introduced the reader to the 
broad scope and varied objectives of those 
programs for underground nuclear explo- 
sions to which geology is contributing. 
The role played by geologists has been 
an important one. Their skill, ingenuity, 
and perseverance have already brought 
about significant achievements from appli- 
cations of geology to many unusual and 
challenging problems. The opportunities 
for geologists associated with these pro- 
grams to develop new technical compe- 
tence and to draw upon their training in 
other fields of science have been particu- 
larly abundant. At the same time, as a 
direct consequence of participation in the 
various nuclear programs, the geosciences 
are receiving substantial benefits in the 
forms of new data, new techniques, and 
support for investigations of geologically 
related topics. The future holds further 
promise for the extension of geology to new 
vistas as the Plowshare, Vela-Uniform, and 
other programs expand. To this end, every 
geologist interested in these programs is 
encouraged to come forth with suggestions 
for still other applications of geology to 
the growing subject of underground nuclear 
explosions. 
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AGI LONG RANGE CALENDAR OF SCHEDULED 
MEETINGS AT HOME AND ABROAD 


NORTH AMERICAN MEETINGS 


1963 


Jan. 7-11I—HIGHWAY RESEARCH BOARD, 
Ann. Meeting, Sheraton-Park Hotel, Washing- 
ton, D. C. 

Feb. 6-8—CANADIAN INST. OF SURV. & 
PHOTOGRAM., Ann. Meeting, Ottawa, Ont., 
Canada. 

Feb. 24-28—AIME: Ann. Meeting, Dallas, Tex. 


Mar. 24-29—ASP-ACSM: Ann. Meeting, Shore- 
ham Hotel, Washington, D. C. 


Mar. 25-28—AAPG-SEPM: 48th Ann. Meeting 
jointly with SEG Midwestern Geophys. Soc’s., 
Coliseum, Houston, Tex. 


Mar. 31-Apr. 5—AMER. CHEM. SOC., 143rd 
Meeting, Los Angeles, Calif. 

April 22-24—CIM: Ann. General Meeting, The 
McDonald Hotel, Edmonton, Atla., Canada. 
April 28-May 2—ACerS: 65 Ann. Meeting, Pitts- 

burg, Pa. 

May 23-24—AIME: Soc. of Petroleum Engrs., 
Joint Meeting, Rocky Mountain Petroleum 
Sect’s., Denver, Colo. 

Aug. 15-30—I.U.G.G., 13th Gen. Assembly, 
Berkeley, Calif. Write: Georges LaClavére, 53, 
av. de Breteuil, Paris 7, France 

Aug. 21-27—XVI ee CONG. OF 

ZOOLOGY, Washington, D. Dr. Gairdner 
B. Moment, Cong. See'y.-Gen.. NAS-NRC, 
Washington 25, D. C. 

Aug. 25-30—4th INT. CONG. ~~" RHEOLOGY, 
Providence, R.I. Write: Dr. R. S. Marvin, 
Nat. Bur. of Standards, Wash. 25, D. 

Sept. 1-5—ASSOC. OF AMER. GEOGRAPHERS, 
59th Ann. Meeting, Denver, Colo. 

Sept. 8-13—AMER. CHEM. SOC.: 144th Meet- 
ing, New York City. 

Oct. 6-9—AIME: Soc. of Petroleum Engrs., Fall 
Meeting, New Orleans, La. 

Oct. 20-24—SEGp: 33rd Ann. Internat. Meeting, 
Roosevelt and Jung Hotels, New Orleans, La. 


Nov. 11-18—A.P.1.: Ann. Meeting, Chicago. 


Nov. 13-16—GULF COAST ASSOC. of GEOL. 
Soc’s., Ann. Meeting, Hot Springs, Ark. 


Nov. 25-27—GSA: Ann. Meeting, New York City. 
~*~, 26-31—AAAS: Ann. Meeting, Milwaukee, 
is. 


1964 


Jan. 13-17—HIGHWAY RESEARCH BOARD, 
Ann., Meeting, Sheraton-Park Hotel, Wash- 
ington, D. C. 

~ 16-20—AIME: Ann. Meeting, New York 
ity. 


March 15-21—ACSM-ASP: Ann. Meeting, Shore- 
ham Hotel, Washington, D. C. 


March 31-April 9—AMER. CHEM. Soc.: 145th 
Meeting, Philadelphia, Pa. 


April 13-15—CIM: 66th Ann. Gen. Meeting, 
Montreal, Que., Canada. 


May 4-5—AIME: Soc. of Petroleum Engrs., 
Meeting, Wichita Falls, Tex. 


May 18-21—AAPG-SEPM: 49th Ann. Meeting, 
jointly with Geol. Assoc. of Canada, Royal 
York Hotel, Toronto, Ont., Canada. 


Aug. 30-Sept. 4—-AMER. CHEM. SOC.: 146th 
Meeting, Chicago, Ill. 
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Oct. 4-7—AIME: Soc. of Petroleum Engrs., Fall 
Meeting, Houston, Texas. 


——GULF COAST ASSOC. OF GEOL, SOC’s., 
Ann. Meeting, Corpus Christi, Texas. 


SOUTHWESTERN FED. OF GEOL. 
SOc’s., Ann. Meeting, Midland, Texas. 
1965 


Jan. 11-15—HIGHWAY RESEARCH BOARD, 
Ann. Meeting, Sheraton-Park Hotel, Wash- 
ington, D. C. 


Feb. 14-18—AIME: Ann. Meeting, Chicago, IIl. 


Mar. 29-April 3—ASP-ACSM: Ann. Meeting, 
Shoreham Hotel, Washington, D. C. 


April 26-29—AAPG-SEPM: 50th Ann. Meeting, 
Municipal Auditorium, New Orleans, La. 


May: AIME: Soc. of Petroleum Engrs., Meet- 
ing, Salt Lake City, Utah. 


Sept. 12-17—AMER. CHEM. SOC., 148th Meet- 
ing, Atlantic City, N. J. 


Oct. 3-6—AIME: Soc. of Petroleum Engrs., Fall 
Meeting, Dallas, Texas. 


——GULF COAST ASSOC. OF GEOL. SOC’S., 
Ann. Meeting, Houston, Texas. 


1966 
". 14-18——-AIME: Ann. Meeting, New York 
ity. 








INTERNATIONAL MEETINGS 
1963 


June 19-26—SIXTH WORLD PETROLEUM 
CONGRESS, Frankfurt, Germany. Dr. C. 
Weber, 1, Lange Reihe 14 I, Hamburg, Ger- 
many. 


ay gg = MINERALOGICAL ASSOC., 4th 
Cong., Rome, Italy 


Sept. 9-18—INT. UN. OF CRYSTALLOG- 
RAPHY, 6th Gen. Assembly & Int. Cong., 
Rome. Write: D. W. Smits, c/o Mathema- 
tisch Instituut, Univ. of Gréningen, Reitdiep- 
skade 4, Groningen, Netherlands 


1964 


XII INT. GEOL. CONG., India. Write: 
D. N. Wadia, Dept. of Atomic Energy, 10 
King George’s Av., New Delhi 2, India. 








LONG RANGE CALENDAR 


This calendar has been prepared for 
several years by the AGI to aid in plan- 
ning and scheduling of scientific meet- 
ings in geology and related sciences. 
Previously its distribution has been 
limited, 

Henceforth, this calendar will be pub- 
lished twice a year in GeoTimes. We 
urge all concerned to provide concisely 
stated meeting notices for this calendar 
as soon as meeting dates become known. 


Mrs. Kathryn Lohman 
GeoTimes Calendar Editor 
2101 Constitution Ave., N.W. 
Washington 25, D.C. 
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GLOSSARY OF STATISTICAL TERMS AND SYMBOLS AGI 
USED IN GEOLOGICAL REPORTS 28a | 


by 
Tom G. Lovering 


The following list includes most of the statistical terms and symbols 
that are apt to occur, without adequate text explanation, in geological 

reports. Symbols given are standard ones in common use; however 

different symbols may be used by some authors. Formulas given are 
defining equations, not necessarily those used for computation. The 
definitions are my own, and rarely correspond exactly to those in the 
cited text references. These citations serve only to indicate where a 
more detailed discussion of the meaning and use of the term or symbol 
may be found. (Publication authorized by the Director of the U.S. Geo- 
logical Survey. ) 
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Additional sheet Sg el pa 


John A. Randali 
Noel M. Ravneberg 
Olaf N. Rove 
Hubert C. Skinner 
Richard L. Thrett 
Charles M. Tschanz 


~ COMMITTEE OF 1000 Int. Field Inst. 

Listed here are 35 contributors to the participants 

Committee of 1000 bringing the total to 
1178. 


Morris M. Leighton 
Homer P. Little 
Rudolf Martin 
Priscilla Patton 


Recent additions to the 
Committee of 1000 for AGI-1961* 





nae 9 a Adams a oe Cyril J. Perusek Howard H. Waldron 
am L. Agron Lloyd F. Elmer 
pree ie ene Chastes © Gadtinn Raymond O. Planteroth K. N. Weaver 


Dwight E. Arnold 
James R. Beerbower 
Ralph S. Cannon, Jr. 
Georgianna D. Conant 
Louis C. Conant 

John B. Droste 


VoL. VI, No. 3 


Melvin A. Green 
H. C. Gunning 
James F. Hayes 
Linn Hoover 

J. V. Howell 
Paul W. Hughes 


Glenn C. Prescott 


Theodore Woodward 


* Listed here are 35 contributors to the Com- 
mittee of 1000 for AGI-1961 since the last pub- 
lished list appearing in the September issue of 


GEoTIMEs. 
March-April, 


Previous lists also appeared in the 
May-June, and July-August issues. 
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Penn State Research Supported 
Dr. MacKenzie L. Keith, Professor of 


Geochemistry of Pennsylvania State Univer- 


CIVIL SERVICE EXAM 
Announcement for a new examination 
for geologists, grades GS5 and GS7-sal- 





d fresh 
hich may be applied in mak- 


ing more precise stratigraphic studies. 


arine an 


igin w 


sity has received a $28,900 renewal grant 
from the National Science Foundation for 
a two-year continuation of his research 


work on the composition of fossils and lime- 
tional criteria for distinguishing between 


fossils and sediments of m 


stone. Through a study of certain trace ele- 
ments Dr. Keith hopes to establish addi- 


water or 


ions 
The 


closing date for receipt of applications is 
December 1, 1961. The examination will 
be given January 8, 1962. Apply to Execu- 


t 
tive Secretary, Board of U. S. Civil Serv- 


ing posi 


in the Department of the Interior. 


amination is to be used for fill 
ice Examiners, Geological Survey, Dept. 


aries GS5—$5,335, GS7—$6,345. The ex- 
of the Interior, Washington 25, D. C. 


GroTI™MEs 
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kers are the professors them- 


selves—, they are player-managers of our 


But, hold on a moment. Some of the 
geologic baseball game. As players (speak- 


ers), they must execute slides themselves. 
Perhaps we the crowd (audience) should 
object more strenuously to poor slides, and 

In baseball, this can cause the manager 
to change his ways, or can help convince 
the owners to fire him. 
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Voi. VI, No. 3 








TERM, SYMBOL & FORMULA 


DEFINITION 





Standard error 
Summation symbol 2 
2 X=X 1 +X2+X3+---Xn. 


Superscript bar 


Systematic sample 





Trend line 


o2 
(s?) 


Variance 


i E(d) 


n-! 


| Weighted mean 


z=} log.F 


The standard deviation of a calculated 


statistical measure. (Arkin & Colton,p.115) 


The sum of variables in a series. (Arkin & 


Colton, p. 206) 


The mean value (X), or the estimated value 


in a population, of a statistical measure 
calculated from a sample, as @. (Davies,p.256) 


Samples collected at regular pre-determined 


intervals, such as intersections of a grid. 
(Krumbein, p. 360) 


The ratio of a statistical measure, normally 


distributed about a mean of zero, to an 
estimate of the standard error of that 
measure. (Croxton & Cowden, p. 940) 


The line or curve on a graph, expressing 


the best empirical relationship between 
two variables, commonly a regression line. 
(Moroney, p. 285) 


The sum of the squared deviations from the 


mean divided by the degrees of freedom; 
the standard deviation squared. (Dixon & 
Massey, p. 19-22) 


A mean obtained by multiplying each item by 


a correction factor and dividing the total 
by the sum of the correction factors. 
(Arkin & Colton, p. 134-135) 


The difference between the natural logarithms 
of two independent estimates of the standard 
deviation. (Davies, p. 262) 





Far be it from us to suggest such drastic 
action for a geologic speaker with poor 
slides. Or is it too drastic for us to sug- 
gestP The censure should reach the geolo- 
gist’s boss. 

The AAPG slide manual has been pub- 
lished and is well advertised, so the basic 
fundamentals are available to all. (And 
our hat is off to the Rocky Mt. Section 
AAPG for their yeoman efforts in organiz- 
ing the first concerted effort at good sliding 
that I have witnessed. The runs scored at 
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this meeting were the talk of all the pro- 
fession, immediately. ) 

Let the program chairman act as third 
base coach in reviewing the situation and 
the type of slide called for. The runner 
won't get home safely if he doesn’t follow 
the coach’s recommendations, unless he is 
extremely talented (speedy or an excellent 
speaker ) and can make up for a poor slide. 

The catchers (viewers) will certainly put 
him out, and an umpire’s verdict will not 
be needed—it will be obvious to all. 


GEOTIMES 





You can have 
—... 


SUPPLEMENT - 
TO 
GLOSSARY 
oF 
GEOLOGY 





especially for 
owners of original 


AGI Glossary, First Edition, 1957 


or 
this . > 


GLOSSARY 


GEOLOGY 
RELATED sCIENCES 


< PPLEMEN! 


<> 


Now over 17,000 terms 


available in glossary with supplement 





Order today 


GLOSSARY of GEOLOGY 


and Related Sciences WITH SUPPLEMENT 


Supplement prepared by 
AGI GLOSSARY REVIEW COMMITTEE 
J. Marvin Weller, Chairman 


PART |: Original Glossary of Geology (ahout 
14,000 terms, J. V. Howell, editor, 1957) with 
special marginal keys which indicate redefined 
terms and new terms listed in the accompany- 
ing Supplement (Part II). 


Part Il: Supplement of nearly 4,000 new and 
redefined terms, prepared by the AGI Glossary 
Review Committee. 


Cloth bound, about 420 pages 


PRICE SCHEDULE 


Non-member 


Members—AGI Member Societies on 
GeoTimes Mailing List 


+ Designate your AGI Member Society. 





Add $0.25 for Shipment Outside North America 





Send payment with order 
AMERICAN GEOLOGICAL INSTITUTE 


2101 Constitution Ave. 
Washington 25, D. C. 





Supplement only .. . 


SUPPLEMENT TO GLOSSARY 
OF GEOLOGY 
Part Il of above only; about 4000 
terms, 90 pages, paper bound. 
Non Se San 
Member of AGI Member Socie- 
ties on GeoTimes list 
Add $0.10 for shipment outside 
North America 


$2.50 
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330 W. 42 St., N.Y. 36, N.Y. 


APPLIED CLAY MINERALOGY 


By RALPH E. GRIM, Univer- 
sity of Illinois. McGraw-Hill 
Series in Earth Sciences. Avail- 
able in January, 1962. 


The primary object of this book is to 
analyze the fundamental structure and 
composition of clay materials in rela- 
tion to the specific uses for them. As a 
companion volume to the author’s 
CLAY MINERALOGY, this book will 
be a valuable reference work in geol- 
ogy and mineralogy, soil mechanics, 
ceramics, metallurgy, and petroleum 
engineering. 


GEOLOGY AND ENGINEERING, 
Second Edition 


By ROBERT F. LEGGET, 
National Research Council, Ot- 
tawa, Canada. Available in 
January, 1962. 


A broad revision of a useful text for 
students and a valuable handbook for 
practicing engineers and geologists. 
Designed to help the civil engineer see 
the vital connections between geology 
and the practice of civil engineering, 
the book includes a review of all main 
branches of civil engineering with spe- 
cial reference to the significance of 
geology in their execution. 


PETROLOGY 


By WALTER T. HUANG, Bay- 
lor University. McGraw-Hill 
International Series in the 
Earth Sciences. Available in 
March, 1962. 


This book is for those who wish a 
closer study of the natural history, 
composition, and method of determina- 
tion of rocks after a study of elemen- 
tary geology. Igneous, sedimentary, 
and metamorphic rocks are discussed 
in turn and equal attention is given 
both the field occurrences and the min- 
eralogical and chemical properties. 
Provides an authoritative treatment of 
the fundamentals of modern petrology. 





Dre STRUKTUREN DER ENDOGENEN ERZLAG- 
ERSTATTEN, by F. I. Wolfson, 1960, 148 
pp. 76 figures, 8.—DM., Akademie Ver- 
lag, Berlin. 


A systematic description and geometric 
classification of the structures of magmatic 
ore deposits. For each subtype one or two 
typical sections or plans are given. (Ger- 
man translation of a Russian text). 

G. C, A. 


AN INTRODUCTION TO THE METHODS OF 
Optica, CrysTALLocrAPHy, by F. Don- 
ald Bloss, 1961, 294 pp., Holt, Rinehart 
& Winston, Inc., 383 Madison Ave., New 
York 17, New York. $7.00. 


A simple presentation of techniques for 
the study of the crystal optics of minerals 
using the polarizing microscope and im- 
mersion media, but omitting discussion of 
advanced methods in many instances serves 
to confuse rather than aid the beginning 
student. 


GEOLOGY OF THE ARCTIC, VOL.’s I AND II, 
Edited by Gilbert O. Raasch, 1961, 1196 
pp., Univ. of Toronto Press, Toronto 5, 
Canada. $25.50. 

An outstanding collection of papers re- 
sulting from the First International Sym- 
posium on Arctic Geology held in Calgary, 
Alberta, January 11-13, 1960 under the 
sponsorship of the Alberta Society of Petro- 
leum Geologists. Section One deals with 
the regional geology of the Soviet Arctic, 
Spitzbergen, Greenland, Canada, Alaska 
and the Arctic Ocean Basin. Section Two 
deals with glaciology, permafrost, climatol- 
ogy, geomorphology, etc. The volumes are 
accompanied by numerous maps and 
sections. 


ADVANCES IN X-RAY ANALYsIs, Vol. 4, ed- 
ited by William M. Mueller, 1961, 568 
pp., Plenum Press, Inc., 227 West 17th 
St., New York 11, N. Y. $15.00. 

A collection of 38 technical papers from 
the 9th Annual Conference on Application 
of X-ray Analysis, Denver, Colo., August 
10-12, 1960. 


Worbs OF THE Eartu, by Cedric Wright, 
1960, 94 pp., Sierra Club, 1050 Mills 
Tower, San Francisco 4, Calif. $12.50. 
This collection of superb photographs 

of the High Sierra wilderness country was 

left as a heritage to lovers of this beautiful 
country by the accomplished photographer, 


GroTIMEs 














Cedric Wright. Editor, Nancy Newhall 
selected from his abundant writings accom- 
panying prose which stirs the readers 
imagination. 


Tue PuysicaL UNIversE, by Konrad Kraus- 
kopf and Arthur Beiser, 1960, 536 pp., 
McGraw-Hill Book Co., 330 W. 42nd 
St., New York 36, N. Y. $8.95. 


A prominent geologist and a well-known 
physicist team up to present an excellent, 
integrated discussion on an unusually high 
intellectual plane of the chemistry, physics, 
astronomy and geology embraced by physi- 
cal science. In contrast to many physical 
science texts, this book does not down- 
grade the scientific subject matter. 


OricIN OF Or AND Or Deposits by M. E. 
Al tovuskii, Z. I. Kuznetsova and V. M. 
Shvets, English translation in 1960, 107 
pp., Consultants Bureau, 227 W. 17th 
St., New York 11, N. Y. $17.50. 


Translation of a monograph published 
in Moscow in 1958. Part I deals with gen- 
eral questions on the origin of oil including 
discussion of source materials, source beds, 
oil-forming processes and the mechanism 
of formation. Part II relates specifically to 
preliminary investigations of the Grozny- 
Dagestan Oil region. 


GEOLOGICAL Maps—OKLAHOMA Om & Gas 
by National Petroleum Bibliography, 
1961, 342 pp., National Petroleum Bibli- 
ography, P. O. Box 3586, Amarillo, 
Texas. $30.00. 


A collection of some 500 maps carrying 
geological and production information, in- 
cluding structural contour and isopach 
data. Compiled from an intensive study of 
public records in the Oil and Gas Division, 
Oklahoma Corporation Commission for the 
period 1955-1961. 


Firetp Geotocy, 6th Ed. by Frederick H. 
Lahee, 1961, 926 pp., McGraw-Hill Book 
Co., 330 W. 42nd St., New York 36, 
N. Y. $10.75. 


This tried and true reference book of 
the practicing geologist and the neophyte 
geology major is again brought up to date 
with particular emphasis on new tech- 
niques applicable to the study of surface 
and subsurface geology. It will continue 
to be a best-seller in geological literature. 


Publications of the South Dakota Geo- 
logical Survey, August 1961, South Dakota 
Geological Survey, Union Bldg., Vermil- 
lion, South Dakota. Free. 


SHALLOW FORMATIONS AND AQUIFERS OF 
THE West Texas Area, by the Ground 
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Indian Ocean Research 


Effort Shapes Up 


The scientific program for United States 
participation in the International Indian 
Ocean Expedition is now well developed. 
Research proposals are being prepared by 
several research institutions for various 
parts of the program and funds are com- 
mitted for NSF and Navy fiscal year 1962 
support of the program. The National 
Academy of Sciences Committee on Ocean- 
ography, has, with the help of special 
working groups developed a well coordi- 
nated scientific program for the Expedition 
and many marine scientists have made defi- 
nite plans to participate. Committee Work- 
ing Groups and their Chairmen are: Physi- 
cal and Chemical Oceanography—Dr. John 
Knauss, SIO; Geology and Geophysics—Dr. 
Robert Fisher, SIO; Biology—Dr. John 
Ryther, WHOI; Meteorology—Dr. Colin 
Ramage, U. of Hawaii and Data Exchange 
—Dr. Elton Sette, BCF Lab Stanford. Mr. 
Robert Snider is the International Coordi- 
nator. Recently the NAS Committee on 
Oceanography decided that the time is ripe 
for the addition of a full time coordinator 
for the U.S. program. This position, which 
is not as yet filled, will be of growing 
importance during the next two or three 
years as the U.S. program actively gets 
under way. 





Water Committee, John M. Hills, Chair- 
man, of the West Texas Geological Soci- 
ety, 1961; a joint publication of the West 
Texas Geological Society and the Permi- 
an Basin Geophysical Society. Cloth- 
bound, $5.00. Order from West Texas 
Geological Society, P. O. Box 1595, 
Midland, Texas. 


A set of 16 cross sections, covering much 
of the Persian basin of West Texas. These 
sections show the correlations of all shallow 
formations from the surface down to the 
Permian Yates sand, and, in some cases, 
even deeper. Based principally on radio- 
activity and dunk logs. 


Souris Periopik GEOLOGIcKycH VED, by 
Josef Lomsky, 1959, 500 pp., Naklada- 
telstvi Ceskoslovenské Akademie Ved, 
Praha. Obtain from Nautilus, Papen- 
straat 17-19, Deventer, Netherlands, 30 
Dutch Guilders (ca $8.00). 

Lists bibliographic data for 3582 serial 
publications in geology, paleontology and 
mineralogy from the beginning of the 18th 
century to 1958. Indexed by field of interest 
and place of publication. 
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merneonn 


=, A 


=Geology 


by Martin Russell, AGI 
Translations Office 


In the May-June 1961 GroTm™eEs it 
was noted in this column that during 1959, 
Section 8 of Chemical Abstracts, covering 
petrography, mineralogy, and geochemistry, 
cited more Russian titles than American 
and British combined. Figures reported 
by Michael Fleischer show that the analo- 
gous statement for 1960 should read, 
“more than twice as many Russian titles 
than American and British combined.” 
Thus: 

1957 1958 1959 1960 


Ue) 542 816 1112 1475 
US. & UK... 796 650 702 733 


Geologists will soon have a rather unique 
opportunity to compare the effectiveness 
of two different approaches to covering 
Russian literature. Informative reviews of 
articles from the new Russian journal on 
ore deposits, Geologiya Rudnykh Mest- 
orozhdenii, are being prepared by Eugene 
A. Alexandrov and, since January 1961, 
have regularly appeared in the Reviews 
section of Economic Geology. More re- 
cently Pergamon Press has announced it 
will publish selected translations from 
Geologiya Rudnykh Mestorozhdenii in a 
new journal which is being called Eco- 
nomic Geology—U.S.S.R., to be issued 
three times a year, with an annual sub- 
scription rate of $60. Nicholas Rast, Uni- 
versity of Liverpool, is editor. 


Nearly 30 representatives of scientific 
and engineering societies, editors, pub- 
lishers, librarians, and U. S. Government 
agencies attended a conference on July 14, 
1961, on transliteration (Cyrillic to Latin) 
called by the American Association for the 
Advancement of Science at the request of 
the National Science Foundation. This 
conference endorsed the British Standards 
Institute (BSI) System, with minor modi- 
fications, and recommended that their 
views be forwarded to the Z-39 Subcom- 
mittee on Transliteration of the American 
Standards Association for consideration. 
The Geochemical Society has since adopted 
the system for its translations program. 
The AGI, in its translations program, will 
continue for the time being, at least, to 
follow the system of the Board on Geo- 


52 





Foreign Field Research 
Opportunities 


Graduate students contemplating disser- 
tations in subjects with geographical signifi- 
cance involving field studies abroad may 
obtain financial support under the pro- 
gram being conducted by the National 
Academy of Sciences-National Research 
Council. The Division of Earth Sciences, 
which is administering the program, and 
the Office of Naval Research, which is sup- 
plying the funds, interpret geography to 
include such fields of study as shore proc- 
esses, coastal development, stratigraphy 
and_ sedimentation of unconsolidated 
formations, landforms and drainage, min- 
eral economics, and many aspects of ped- 
ology, glaciology, palynology, and clima- 
tology. The final date for the acceptance of 
proposals is December 1, 1961 and the 
results of the competition will be an- 
nounced no later than January 31, 1962. 
Information and applications can be ob- 
tained by addressing Foreign Field Re- 
search Program, Division of Earth Sciences, 
2101 Constitution Avenue, Washington 25, 
D. &. 





Robert F. Black Serves 
on Periglacial Commission 


Dr. Robert F. Black of the Department 
of Geology at the University of Wisconsin 
represents the United States on the six- 
member International Periglacial Commis- 
sion. He attended the meeting of this body 
held in conjunction with the sixth INQUA 
in Warsaw, Poland in September. Poland, 
Russia, Morocco, France and Canada are 
also represented on the Commission. 

The Congress, sponsored by the Inter- 
national Quaternary Association, was con- 
cerned with all aspects of Quaternary and 
Pleistocene geology. 





Public Education is 
geology’s best 


public relations tool 





graphic Names, recognizing the importance 
of reporting of place names consistent with 
BGN and GSA’s Annotated Bibliography 
of Geology Exclusive of North America. 
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Mee Arild... 


VOLUME 60 (1960) 


(AVESTIYA 


of the 

ACADEMY of SCIENCES 
of the 

U.S.S.R. 


GEOLOGIC SERIES 








Distribution of issue H3BECTH pa 





number 1 of Izvestiya, AKANJEMUNW HAYK CCCP 
Geologic Series, volume 60 
(1960) began in July 1961 CEPHA FTEOJIOTHYECKAS 





Send subscriptions or RENEWALS to: 


AMERICAN GEOLOGICAL INSTITUTE 
2101 Constitution Avenue ¢ Washington 25, D. C. 
Payment must accompany order 


Subscription rate 
Members of AGI Member Societies, educational institutions and their personnel........ $27/year 


Bee eel OTE UDINE gc anivicsicesiesscusen sec oeinuasctsteaotsae puewinepekae a epegat ta $45/year 
Foreign Postage 


No additional charge to Canada and Mexico 
Pan American Union countries add 50 cents per year 
All other foreign countries add $1.00 per year 
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Popular 





Dinosaurs, THEIR DiscOVERY AND THEIR 
Wortp (Dutton, 1961, $7.50), by Ameri- 
can museum expert Edwin H. Colbert, is 
the last word on this fascinating group of 
reptiles — how their bones are collected, 
studied, and exhibited, how they evolved 
and became extinct, their anatomy and 
physiology, their tracks and environment. 
Written in a chatty, relaxed style, this 
comprehensive work will appeal to both 
adult and teen ager; even the geologist 
will enjoy the abundant historical commen- 
tary on Cope, Marsh, and many another 
paleontologist. There are numerous well- 
chosen photographs, diagrams, and restora- 
tions, a list of museums featuring dinosaur 
exhibits, and an annotated bibliography. 
We hope that the busy author can find time 
to give us a similar volume on the mammals. 

Paleontologist William Elgin Swinton’s 
WONDERFUL WORLD OF PREHISTORIC ANI- 
Mats (Garden City Books, 1961, $2.95) 
is a gorgeous pictorial history of the earth, 
emphasizing the evolution of life, and with 
considerable information on vertebrate fos- 
sil collecting and display, for ages 10 to 14. 
Despite the lurid cover the illustrations 
are good and abundant, and include 27 
choice color restorations by Maurice Wil- 
son as well as a number of paleogeographic 
maps. Aimed at American as well as at 
British youngsters, this volume has a re- 
freshingly world-wide flavor, no bibli- 
ography. 

In another colorful picture book, THE 
PLANET WE LivE On (Grosset & Dunlap, 
1960, $3.95), non-geologist Felix Sutton 
attempts to explain geology to children 
10 to 14. Unfortunately, the text material 
is not always what a geologist might 
regard as important; many of the large 
colored illustrations contribute little to the 
text, and some are positively misleading. 
Sutton’s How AND Wuy WoNDER Book OF 
Our Eartu (Wonder Books, 1960, $.50) 
a condensation of “The Planet We Live 
On,” aimed at ages 8 to 12 and sold in 
supermarkets, is similarly disappointing. 
MounTAINS ON THE Move _ (Coward- 
McCann, 1960, $3.50), by Marie Halun 
Bloch is a sort of geomorphology of the 
United States, for ages 10 to 14, faintly 
resembling Shimer’s “This Sculptured 
Earth”; the text is shaky in spots and the 
illustrations inadequate. 
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Petroleum Geologist O’Brien 


Named Oil & Gas Director 


Jerome J. O’Brien, petroleum geologist 
and engineer has been named the new 
Director, Office of Oil and Gas, U. S. 
Department of the Interior by Secretary 
Stewart L. Udall. Mr. O’Brien, who suc- 
ceeds Captain Matthew V. Carson, has 
been vice president of the Monterey Divi- 
sion, Mid-Continent Region, Humble Oil & 
Refining Co. He holds memberships in 
AAPG and AIME. 





Mid-Continental Regional 
AAPG Meeting 


The Mid-Continent Regional Meeting of 
the AAPG in Amarillo, Texas, October 
18-21, is expected to draw over 1000 geol- 
ogists from surrounding states for the pro- 
gram centered on the theme “Natural Gas 
on the Move—Geonomics of the Mid- 
Continent Area”. 

The welcoming address will be made by 
J. Ben Carsey, AAPG Vice President and 
the feature speaker will be Dr. Thomas B. 
Nolan, Director of the U. S. Geological 
Survey and currently President of the Geo- 
logical Society of America. 

Among the features of the meeting will 
be a field trip to Palo Duro State Park 
guided by members of the Geology Club 
of West Texas State College. Entertainment 
will include ladies activities and university 
alumni functions. 





Recent worthwhile paperback reprints 
include Richard Carrington’s A GuwE TO 
Eartu History (New American Library, 
1961, $.75, Mentor book MT 335), origi- 
nally titled “The Story of Our Earth,” a 
history of the earth’s life suitable for teen 
agers and the uninitiated adult; Lire or 
THE Past (Yale U. Press, 1961, $1.45), 
George Gaylord Simpson’s expert introduc- 
tion to the principles of paleontology for 
high school student and layman; Charles 
Darwin’s THe Oricin oF Species ( Double- 
day, 1961, $.95, Dolphin book C172), with 
a glossary, but small print; DaRwin’s CEN- 
TuRY: EVOLUTION AND THE MEN WHO 
DiscovereD Ir (Doubleday, 1961, $1.45, 
Anchor book A244), Loren Eiseley’s schol- 
arly, finely written account of how the 
doctrine of evolution was formulated dur- 
ing the 19th century; and W. H. Dowdes- 
wells THe MECHANISM OF EVOLUTION 
(Harper, 1960, $.95, Torchbook TB 527), 
all about variation and natural selection, 
and suitable for the serious high school 
student or layman. 
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Dear Eprror: 

Congratulations on the interesting and 
timely article on GEOLOGY AND THE GET- 
TysBuRG CAMPAIGN by Andrew Brown in 
the July-August issue of GeoTimes. It not 
only gave me a clearer idea of the effect 
of geology and topography on the battle 
but also of the strategy of the leaders on 
both sides. 

I hope Mr. Brown will give us some 
more articles like this one during the four 
years of the Civil War Centennial. For 
example, geology had a profound effect on 
the battles around Chattanooga and on the 
Chattanooga to Atlanta campaign. 

Sincerely, 

RIcHARD W. SMITH 

Chamber of Commerce of the U.S. 
Washington, D. C. 


Dear Epitor: 


In the rock chips column of the July- 
August volume, Sandstone Sam said that 


“the handle of the door of opportunity is 
clearly marked PUSH”. 

Then too, we have all seen those who 
have used the other door, the one marked 
PULL. 

Cordially, 


DonaLp H. ENLow 
Anatomy Department 
School of Medicine 
University of Michigan 


Dear Sirs: 


By now you have probably received 
quite a few letters noticing that on page 
36 of the July-August GeoTimes the “1” 
of the aluminum symbol Al was omitted in 
the beryl formula. It read BegA, . . . Per- 
haps the omittance occurred in only a few 
printings; perhaps all. 


Yours truly, 


Pau. REISER 
Colo. State Hospital 
Pueblo, Colorado 
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EARTH SCIENCE SECTIONS 
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Available now . . . 1959 Volumes (124-129) 
1960 Volumes (130-135) 


OF THE ACADEMY OF SCIENCES 





RENEWALS to: 
GEOLOGICAL INSTITUTE 


2101 Constitution Avenue, N.W. * Washington 25, D. C. 
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NEW FEATURE 


Complete, selected trans- 
lations from Soviet Geology 
(Sovetskaya Geologiya) 1960, 
Nos. 1 thru 12 are now 
being published in [GR° 
in addition to the regular 
selected screening of 
Russian, Chinese, and 
Japanese geologic literature. 
IGR° rates to members of 
AGI member societies on 
the GeoTimes mailing list 
educational institutions— 
their personnel — $15 

per year; all others $55 

per year. Foreign postage 
$1.00 per year; PUAS 
countries 50¢ per year; 

no additional charge to 
Canada and Mexico. 

IF you do not now 
subscribe to [Gq R* send 


your order and payment to— 





International 
Geolegy 
AMERICAN GEOLOGICAL INSTITUTE oo . 
2101 CONSTITUTION AVENUE, N.W. 
WASHINGTON 25, D. C. 
GEOTIMES 























CLASSIFIED ADS... 
Rates per line per insertion 
No. of times 1 2 4 8 
PosITIONS WANTED $0.50 $0.30 


VACANCIES ........... 1.50 1.00 
SERVICES-SUPPLIES 2.25 1.50 
CoNSULTANTS 2.25 1.50 
One INcH Box _..25.00 22.50 21.25 20.00 


No discounts. AGI Box Number $2.00 extra. 
Minimum charge $2.00. All classified advertisers 
will be billed, do not send advance payment. 





Address all inquiries to: 


I csc sicictaicicrniintinceaicias 

c/o American Geological Institute 
2101 Constitution Avenue, N.W. 
Washington 25, D.C. 














od VACANCIES 


FIELD GEOLOGIST for examination and eval- 
uation of mineral deposits in\ low latitude 
desert, Middle East. College graduate in eco- 
nomic geology and five years experience in- 
cluding use of aerial photographs. Submit 
evidence of training and experience with 
salary expected to Box 134. 


MINERALOGIST-PETROGRAPHER with 
knowledge and experience in the use of ad- 
vanced optical principles and techniques. Re- 
search to develop methods for evaluating the 
physical properties of carbon substances. 
Large research laboratory Pittsburgh area. 
— Bead and salary requirements to 

Ox 3 


STATISTICAL ENGINEER. Geoscientist with 
academic background in mathematical statistics 
for the position of statistical engineer with 
exploration company. Location: western United 
States. At least two years of mineral explora- 
tion experience and one additional year experi- 
ence in the application of statistical analysis 
and/or operations research techniques to ex- 
ploration problems preferred. Salary commen- 
surate with experience and ability. Please 
send resume of experience and training and 
salary requirements to Box 138. 


THE UNIVERSITY OF NEW ENGLAND. 
SENIOR LECTURER/LECTURER IN IN- 
VERTEBRATE PALEONTOLOGY. Senior 
Lecturer/Lecturer in Invertebrate Paleontology 
required to give undergraduate and graduate 
courses. Salary according to qualifications 
within the range Senior Lecturer £A2550 x 95 
—£A3000, Lecturer £A1730 x 105—£A2435. 
Superannuation, housing, study leave, travel 
and removal expenses available for permanent 
appointee. 

Two copies of applications giving details of 
academic record, teaching and other relevant 
experience, research record, personal data, 
recent photograph, and names of two referees 
to reach the Registrar, University of New 
England, by 31st October 1961. 


GEOPHYSICIST—to work with a research group 
engaged in studies in earth science. Experi- 
ence required in basic seismology, exploration 
geophysics and associated instrumentation. 
Degree required. Box 139. 


TEACHING POSITION—GEOPHYSICS—Will 
involve work in connection with government 
seismic station programmed for this University 
as well as teaching courses in geophysics and 
structural geology. Salary and rank dependent 
upon qualifications. Write Chairman, Depart- 
ment of Geology and Geological Engineering, 
University, Mississippi. 
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| POSITIONS WANTED 


BOX 774. GROUND WATER GEOLOGIST- 
HYDROLOGIST, 40, family. 1 year post grad- 
uate work. Five years experience with USGS, 
five years consulting. Geohydrology and engi- 
neering background with experience throughout 
U. S. Interested in position of responsibility. 
Open to foreign work. Resume on request. 


BOX 844. PRODUCTION GEOLOGIST, M.Sc., 
35, family, broad graduate background in ge- 
ology, 10 yrs. experience with major oil com- 
pany. 3% yrs. specialization in unitization, 
joint interest operations, & equity studies. 
Well versed in general sub-surface operations; 
mapping, and reserve estimates. Fair knowl- 
edge of log analysis, & reservoir engineering 
principles. Employed in South America for 
7 yrs. Nearly bilingual. Will consider reloca- 
tion in any of 50 states. 


BOX 848. GEOLOGIST, 28; Family; 7 yrs. col- 
lege; 3 yrs. in laterite—bauxite exploration in 
Africa and Central America; summers experi- 
ence with Canadian Geological Survey and 
major oil company; presently working on 
Pleistocene prob] 2 s field courses; 
minors in physics, chemistry, mathematics and 
4% yrs. Russian language; Speak Spanish. 
Seeks permanent employment either domestic 
or foreign; references and resume available; 
availability for work—immediate. 


BOX 854. GEOLOGIST, Ph.D., Swiss, 42, fam- 
ily. Large experience of general prospecting 
(gold, tin, tungsten, beryllium, columbite, 
pyrochlore, etc.), alluvial and lode deposits, 
surface and underground, evaluations. Experi- 
ence in geochemical prospecting (heavy 
metals, tungsten, niobium, etc.). Since 1948 
in former Belgian Congo with major mining 
company, in charge of prospecting depart- 
ment. Teaching experience. Desires to change. 
Anywhere (preference for Africa including 
former Belgian Congo). On leave in Europe 
between September and D. ber. Best refer- 
ences. Languages: German, French, English, 
Italian, Swahili. 

BOX 856. PALEONTOLOGIST, B.S., M.A., 33, 
family, veteran. 6 yrs. commercial experi- 
ence: 4 palynology (Colombia), 2 Foraminifera 
(California), 2 Paleozoic invertebrates. Pres- 
ently employed, available Nov. 1. 

BOX 857. GEOLOGIST, 40, B.S., 10 years 
diversified background in all phases of explor- 
ation in the Four Corners and West Texas. 
Desires more responsibility. Capable of man- 
aging exploratory program. 

BOX 858. GEOLOGIST, 27, M.S., 2% years ex- 
perience in industrial mineral exploration and 
development. Currently employed. Desires re- 
sponsible position with aggressive mining firm 
in western U.S 


BOX 859. PETROLEUM GEOLOGIST, 35, 
single. Presently employed Middle East. 6% 
yrs. foreign experience eastern and western 
hemispheres in all phases petroleum explora- 
tion. Desires interesting position, salary sec- 
ondary consideration. 


BOX 860. ENGINEERING GEOLOGIST, B.S., 
age 36, 18 yrs. experience in foundation ex- 
ploration, aerial mapping, material surveys & 
differential thermal analysis. Experienced in 
construction. Presently employed in a super- 
visory capacity. Resume and references on re- 
quest. 


GEOLOGICAL ENGINEER, 29—U.S. Graduate 
Latin American-U.S. Resident. Four years 
with major oil co. and some experience in 
mining, ground water, teaching and public 
relations. Wide travelling experience. Fluent 
in English, Spanish and Italian. Desires teach- 
ing position with facilities for research and 
graduate work or with international depart- 
ment of oil or mining company. Complete 
resume on request to c/o Dr. Manual Viamonte, 
2260 SW—28 St., Miami 33, Fla. 

BOX 861. GEOLOGIST: APPLIED PETRO- 
LEUM & SEDIMENTATION SPECIALIZA- 
TION. Ph.D., family, 14 years international 
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experience. Basin studies, exploration, air- 
photo interpretation, sedimentary processes, 
facies, fluid dynamics, geophysical and logging 
techniques, evaluations and interpretations, 
economics. Desires university position. Can 
handle courses in Structural Geology, Sedi- 
mentary Petrology, Stratigraphy, Economic 
Geology, Geomorphology and related subjects. 
Good speaking and writing ability. 


BOX 862. GEOLOGIST - PALEONTOLOGIST, 
Ph.D., 29, seeks university post with oppor- 
tunities for personal research. 5 years teach- 
ing experience, active researcher, Asst. Prof. 
Fields of interest, particularly Tertiary and 
Jurassic foraminifera and echinoids; Carib- 
bean geology. Available July, 1962. 


BOX 863. ENGINEERING GEOLOGIST, M.S., 
age 32, eight years exp. in surficial geology 
and allied fields of soils, water geophysics, 
strong background in air photo interpretation 
and report writing, desire western location. 


BOX 864. MICROPALEONTOLOGIST-STRA- 
TIGRAPHER, Ph.D., 34, 8 years experience 
in North America and Europe, desires per- 
manent industrial, Survey or University 
position. 





SERVICES & SUPPLIES 


SOVIET GEOLOGICAL MAPS. Send for a list. 
Telberg Book Co., 544 Sixth Avenue, N. Y. 


FOSSILS for study, research, display. Bulk 
microfossils, laboratory specimens. Geological 
Enterprises, Box 926, Ardmore, Oklahoma. 


“THE MINERALOGIST” is a magazine for the 
serious mineral collector and amateur mineral- 
ogist. Bimonthly, only $2.00 per year. Sample 
25¢. . Mineralogist, Box 808, Mentone, Calif. 


FOSSIL INVENTORY now shows over 700 
species for sale. Free list available. Excellent 
source for collectors, museums, classroom 
material. Malicks, 5514 Plymouth Road, Balti- 
more 14, Maryland. 


Inexpensive GEOLOGY LAB KITS for students. 
1903 Third Ave., Canyon, Texas 


WANTED: back issues of major geological 
journals and publications. Send quotations: 
Library, GeoScience Research Institute, An- 
drews U., Berrien Springs, Mich. 





j CONSULTANTS 


J. W. SCHROEDER, PETROLEUM GEOL- 
OGIST, P. O. Box 298, Cornavin, Geneva, 
Switzerland. 

LOUIS DESJARDINS, Photogeological Services. 
909 Kennedy Bldg., Tulsa, Okla. Foreign & 
domestic. Specialist 25 yrs. experience. 

RICHARD SPENCE TAYLOR, Ph.D., P. Geol. 
(Alta.) Economic & Pleistocene geology, & 
Photogeology. 301 Noble Bldg., Edmonton, 
Alta., Canada. 


BLOCK & CARR. Consulting Geologists, Geo- 
logical Engineers & Oceanographers. 4722 
ee. Suitland, Maryland. Washington 


GeoTimes Advertising 
reaches 
25,000 Buying Geologists 
ask for rates 
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SANDSTONE SAM REPORTS ON 
“NIGHT-CROPPING” 


At the close of the 1960 field season 
Dr. Wilson M. Laird, Head of the Geology 
Department at the University of North 
Dakota, conducted a group of students on 
a field trip to western North Dakota for 
the purpose of studying certain Tertiary 
formations known to outcrop in that area. 


Because of the great distances to be 
traveled, and the limited time available, it 
was decided to experiment with “night- 
outcropping.” 

Since the students were to be equipped 
with flashlights, extensive field tests were 
made to determine the number of flash- 
lights that would be required. 


As a result of this research, the following 
empirical formula has been developed: 


Laird Equation— 





d 
N (Fhws Pcp) 
eee 4 TI ) 
where 
N = number of flashlights required 
F = formation factor 
black shale 0.00245 
green to dark gray shale 0.00236 


red and greenish red shale 
or 88 0.00225 

tan to buff shale or ss 0.00215 
buff to yellow shale or se 0.00204 
White quartz sandstone 0.00194 

height of outcrop in feet 

width of outcrop in feet 

number of students 

number of professors 

candle power of lights used 

distance of lights from outcrop in feet 


Q 
asorep 


WN 


An example of the application of this 
formula follows: 


A professor and 12 students wish to ex- 
amine an outcrop of black shale, 6 feet 
high, and twelve feet wide, by the light of 
10 candle-power lamps held three feet from 
the surface. 


3 

yy = (0.00245x620312x1510) _ 90 1 gasntights 

In this case eleven students would have 
to hold a flashlight in each hand while the 
twelfth one takes notes. 

It can be seen that when the number of 
professors reaches zero no flashlights are 
required. 





ADVERTISERS—Use the GeoTimes mailing list 
for complete coverage of geological scientists. 
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Russian Book Translations 








CONTEMPORARY SEDIMENTS OF STUDY OF FACIES, by D.V. 
THE CASPIAN SEA, edited by M. V. Nalivkin, 1956, 2 vols., 297 pp., 
Klenova, 1956, 303 pp., Academy Academy of Science, U.S.S.R., 
of Science, U.S.S.R., Moscow. Moscow. 
A complete, partially edited, A complete, unedited, English 
English translation of text and translation of text and tables 
tables available at cost of repro- available for cost of reproduction 
duction (complete translation only) (complete translation only) on: 
on: 

Microfilm 35 mm ........ $ 17.50 Microfilm Fh GM... <c<~. $ 24.00 

MiereNTe 6250566400000 §$ 4.75 WIGVOGOUE) o obcc0o 0 bo cba $ 12.75 

Xerox copies* with cover Xerox copies* with cover 

and plastic binder ... $100.00 and plastic binder ... $250.00 


*Xerox copies of specific sections of the translation 
may be purchased for $0.15 per translation manuscript 
page. The translated table of contents will be 
supplied upon request. 


AMERICAN GEOLOGICAL INSTITUTE 
2101 Constitution Avenue ¢ Washington 25, D. C. 
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TRITIUM MEASUREMENT 


| SERVICES & SUPPLIES —| 
IN NATURAL WATERS 


GEOLOGICAL AGE DETERMINATIONS 











i} ISOTOPES 
- inati meteorologists, , INC. 
Potassium-Argon Age Determinations 1 : 


now routinely available in 30 days. 

Write for illustrated pamphlet, Department H. H 
GEOCHRON LABORATORIES, INC. RS Lt RRS OS IT Ges ne wae ¥ ge 

24 Black: | 


Cambridg: 39 ~~ 

a taal 0 fered 
RADIO as @ standard” 

service at 


| 
C AR B ON reasonable cost 
! 
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and hydrologists Westwood, N. J. 








GEOPHYSICAL SURVEYS 





ISOTOPES, INC. 
































LAND o UNDERWATER DETAIL or RECONNAISSANCE 
tor 123 Woodland Ave. 
FOUNDATIONS DATING Westwood, N. J. 
GROUND WATER EP we 
SITE INVESTIGATION 
WESTON GEOPHYSICAL ENGRS INC 2 fo @ 9''x12"'-X-RAY PHOTO SILHOUETTES OF ' 
PO BOX 306 WESTON 93, MASS a 5] SHELLS: Each, $1.50 - & for $5.00 
< % @ RUSSIAN ATLAS for interpretation of 
» magnetic & gravitational anomalies, 
> . 130 (8''x10"') curves & illustrations. 
For Microscopists . "a Set - $26.00. English text, $5.00 
Index of Refraction Liquids a PSs SEND CHECK OR MONEY ORDER TO 
207 Liquids. Range 1.35 to 2.11 Index GEO - LINGO - SERVICE 


Allen Reference Sets 
Provide Authentic Unknowns for 
reference in microscopical work. 
Write for details 


R. P. CARGILLE LABORATORIES, INC. TRANSLATIONS WANTED 
117 Liberty St. New York 6, N. Y. FOR 


AGI TRANSLATION POOL 


P.0. Box 5626 Oildale California 














Chemists for the Industry 

Do you have any geological transla- 
ANDREW $. McCREATH & SON, INC. tions from Russian, Chinese, or other 

Analytical Chemistry Spectrography : . . 
Som Dilivection Gules Gains _— languages gathering dust in your 

Coal Analysis Physical Testing files? 

Differential Thermal Analysis If so, the AGI Translation Office would 
236 Liberty Street, Harrisburg, Pa., U.S.A. like to receive them. They will be in- 





dexed, publicized and made available to 
interested scientists at cost of photo- 




















QUALITY LEATHER FIELD EQUIPMENT copying. We will return a copy of any 
Geology Field Cones, Hammer Holsters, Pocket translation submitted to the translations 
ransit * i ip. t M ‘ . 

Geology ‘School — bee Aes savieed pool. Send to: j 
a AGI TRANSLATIONS OFFICE 
ROY GFELLER AMERICAN GEOLOGICAL INSTITUTE 
seta idles ce 2101 CONSTITUTION AVE., N.W. 
Maker of Utility Equipment for the Geologist WASHINGTON 25, D.C. 
THIN SECTIONS Abstracts 
Petrographic thin sections made from your 
cores, core chips or sedimentary or meta- of 
morphic ‘ = a. ; eee L 
two individual orders. Quality workmsa b 
Satisfaction guaranteed. Reasonable prices. GEOLOGIC MAPS AND 
Price list on request. GUIDEBOOKS 
CAL-BREA, P. 0. Box 254 
BREA, CALIF. 








should be submitted to 
MAGNETOMETERS GEOSCIENCE ABSTRACTS 


Vertical Force 
SALES+ RENTALS+ REPAIRS 
GEOPHYSICAL INSTRUMENT American Geological Institute 
& SyrrLy SO 2101 Constitution Ave., N.W. 
1616 BROADWAY. DENVER 2. COLO 
Washington 25, D. C. 
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__ Send subscriptions or RENEWALS to: 





GEOSCIENCE ABSTRACTS 


PROVIDES 






VOLUME 3 
NOW IN 

PUBLICATION 
Back volumes 
still available 
at no increase 


in prices. 





AMERICAN GEOLOGICAL INSTITUTE 


2101 CONSTITUTION AVENUE 


e WASHINGTON 25, D. C. 


Payment must accompany order 


Subscription Rates 

To members of AGI Member 
Societies on GeoTimes mailing list. $15.00 
Non-member individuals, public li- 

braries, colleges and universities; $35.00 
Private organizations and govern- 

ment agencies . . ese $65.00 


Foreign Postage 
No additional charge to Canada and Mexico 


To Pan American Union Countries add 50 
cents per year. 


To all other foreign countries add $1.00 per 


year. 
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On to Cincinnati / 


These geologists are headed for the 1961 
meeting of the Geological Society of America 


WILL WE SEE YOU THERE ? 


We really have something to show you this year for our exhibit 
will proudly feature many new maps including: 


THE GSA’S TECTONIC MAP OF MEXICO 
NEW STATE GEOLOGIC MAP OF WASHINGTON 
NEW STATE GEOLOGIC MAP OF VERMONT 
NEW STATE GEOLOGIC MAP OF MISSOURI 
NEW STATE GEOLOGIC MAP OF N.E. UTAH 
FIVE NEW CALIFORNIA MAPS 
THE FIRST INDIANA-ILLINOIS QUADRANGLE 


MANY NEW QUADS INCLUDING A TERRIFIC MAP 
OF THE GRAND CANYON OF THE COLORADO— 
BRIGHT ANGEL QUADRANGLE 


YW TOLLS & IGOBIONTZ WKAIP COIRIPOIRATION 


8351 CENTRAL AVENUE, WASHINGTON 27. 0.C. REoOwoop 5-4436 


* If you don’t know us look us up in the A.G. 1. Glossary 





